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Here Mid There in This Volume 

At odd times when you are just looking for “something interesting to read,” without 
any special plan m mind, this list will help you With this as a guide, you may visit 
faraway countries, watch people at their work and play, meet famous persons of 
ancient and modern times, review history’s most brilliant incidents, explore the 
marvels of nature and science, play games — in short, find whatever suits your fancy 
of the moment This list is not intended to serve as a table of contents an index, or a 
study guide For these purposes consult the Fact-Index and the Reference Outlines 

Pictures You Will Enjoy 

An X RAY ’ OP THE Completed Hoover Dam i j a 

Liberty Bell— Herald op Freedom 

Dogs i , , 

Dolls ,823 

The Inside of THE Earth Is Red HOT 173 

How a Giant Power Station Males ELECTwerry 312 


For the Reading Hour 

The Story of the Deer ,(3 
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Old Abb the War Eagle 168 

Lono Nosed Giants of Asxa and Africa 332 
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Parent and Child, School and Home 

Government by the Votes of the People 63 

Division— A Basic Arithmetic Skill 107 

Education— For All the Children of All the People 235 

Emotion and How It Affects Our Lives . 340 

The Purpose and Practice op Good Manners 404 


High Lights in History’s Pageant 

Davis— President of the Confederate States aa 

Announcing the Birth of a New Nation 33 

Sir Francis Drake Terror of the Spaniards 128 

The Story op Ancient Egypt 2783 

Eisenhower — 34TK President of the Untied States 287 

The Glorious Reign of England s Queen Bess 33a 

The Making of Modern Britain 357 

Travel Views at Home and Abroad 

Delaware— The Blue Hen State 47 

Sturdy Little Denmark and Its Progressive People 68 

The Spice Islands —Their People and Treasures 201 



HERE AND THERE IN THIS VOLUME 
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Guideposts to Literature, Art, and Music 

Expression through Moatment in Dancing 14 

Dante and His Immortal Masterpiece, the ‘Diatne Comedy’ 14B 

Dickens — Creator of Immortal Characters 83 

The Drama THROUGH Ta\enty-Five Centuries 129 

George Eliot, England’s Great tVoMAN Novelist 330 

The Sage of Concord and His Teaching 338 

The Rich Heritage of English Literature 375 

Exploring a World of Facts 

The Diamont) — Most Valuable of Gems 7 ^ 

Draaatng — An Art That \Vas Knoaah by the Caate Men 137 
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Interest-Questions Answered in This Volume 


Why dots a dog turn around before lying down> no 
What capital’ 222 

What IS a bread and butter letter? 4Q7 8 
Ho V d d Di kens immortalize his father and mother’ 84 
How does an elephant drink' 324 
What IS the work of a seemgeye dog’ uoa 
What IS considered the oldest musical instrument’ 136 
It has a beak like a duck dense fur and a tad like a 
beaver What is it’ 162 
What IS a corporation’ 224 
Are there any poisonous mammab’ 163 
What b rd is called the king of birds ? 167 
How can you prove that you have a blind spot in each 
eye’ 460 

What was the key to deciphering the hieroglyphs on 
Egypt s ancient monuments’ 285 6 
From what is the name Europe derived’ 413 
What causes most earthquakes’ 195 
How IS Europe splendidly shaped to participate m 
world commerce’ 414 

Why did the English become the world s chief sea 
powet’ 346 

How did Zeus save Daphne from Apollo’ 17 
What IS the most br ghtiy lighted area in the world’ 
3'4 

Who said, All the books needed for a real education 
could be set on a shelf Eve feet long ’ 329 
For what is Easter Island noted* aoo 
\Vhat queen of Engjaad had a rival queen put to death’ 
333 

What battleship was called a cheesebot on a raft ’ 
392 

In Fngland s Civil War who were the Caval ers and 
tie Roundheads’ 366 

Who IS generally considered the greatest of etchers’ 
3^7 

How is etiquette related to ticket ? 404 
Who orig nated the plan of dayl ght sav ng’ 25 
How can you eas ly teach a voung dog to sit down at 
\our command’ 1 1 6c picture 
How did Ed nburgh get its name’ 234 
What nvmnh pined away until only her voice re 
mained’ 209 
Who was Caedmon’ 375 

\Vhat was the origiD of the terms Whgs and 
Tones ’ 367 

What IS eider down? 160-1 
^Vhat IS emery? 339 

Ho V do earthworms help plants to grow’ 197 
What was the pen natne of Mary Ann Evans’ 330 
Explain the difference between pcs live and nega 
live ’ when referring to electricit> 294 
^Vhat scient sis battled over a dead frog’ 308 
How does a dog becom® ® champion’ 1 1 ^ picture 1 20 
Where are diamonds found in the United States’ 80 
What was the American Camel Express t 458 


Why la Denmark 3 land of small farms’ 68, 70 
How do cats help clover? 2 13 
What u thought (O be the oldest inhabited city in the 
world* 12 

What IS the only institution m the world for highef 
education of the deaf? 25 
What great philosopher lived in a tub’ 92 
Of what value are dogs in war’ iios 
Name three of Edison s major inventions 237 
What IS caviar’ 2686 
What IS Egypt s most valuable crop’ 275 
What common insects p-oduce young that move by 
jet propulsion ’ 128 

What types of eonstniction have been developed to 
permit build ngs to withstand earthquakes’ 196 
How does drawing differ from paint ng' 138 
What do Eskimos call themselves’ 396 
What language was invented for a universal tongue’ 
397 

Which u the most densely populated continent’ 4290 
How often do our eyel ds blink* 462 
What palacecovers 13} acres and is d vided into i 400 
chapeb and other rooms’ 442 
How did dahl as get their name’ 1 
Where is there a vase dating from the time of St 
Paul’ 446 picture 

On what diates are the North and South poles at the 
same disunce from the sun’ 390 
Where do we find the world s imaUesl deer’ 44 
What IS the world s largest group of islands’ 201 
Why IS the dandelion a champ on among plants for 
getting along in the world’ 14a 
How could a wire screen prevent explosions? 23 
What bird bu Ids nests eight feet across’ 167 
Who sad We mutt learn to shoot microbes with 
magic bullets ’ 286 
How fast can a duck fly’ 138 
What queen had more than 80 wigs of diflerent col 
ored hair and more than 3 000 gowns’ 145 
Why must a deep sea d ver come up slowly’ jo6 
What s used to cut d amonds’ 78 
Where d d our week days get their names’ 94 
Must an earthworm die if broken in twp’ 198 
Why have so few peojJe ever seen a newly hatched 
ed* 267 

What k nd of dust helps us to keep our balance’ 17: 
Do you know which ts >our sighting eye ’ 462 
Who was Boz ? 840 

How did the elephant get its trunk? 322 picture 
How murh does the earth weigh’ 172 
How old do scientists think the earth is’ 178 
When can the stars be seen in the daytime’ 210 
Howd drefr eeration help build twob g dams’ it tib 
Why do d(^ howl at night’ 110 
In the early history of the West who were the men 
who rode shotgun ? 458c 458S picture 
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KEY TO PRONUNCIATION 


Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index. Marked 
letters are sounded as in the following words: 
cape, dt, far, fast, whot, foil; me, yft, fern, there; 
ice, bit; row, won, f5r, ndt, do; cure, but, rt/de, 
full, bfim; out; u=French u, German u; gem, 
go; ffiin, <Aen; n= French nasal (Jean); zh= 
French j (s in azure); K:=German guttural ch. 
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1 the shallo \s of clear lakes belong to the 
tnbe of fishes called daces One of the eonunoD'- 
est 19 the black nosed or striped dace also known 
as the brook minnow It grow s only three to four 
inches long A bold black stripe runs from the tip 
of ita nose to the base of its tail The back is ohve 


. MINNOW THAT SHOWS OFF IN SPRING 


D 



green the underside silvery white At spa wrung time 
in spring or early summer the male s ^ are tinged 
with red and the black stnpe is bordered with bronse 
This dace » found from New England to Minnesota 
and south to northern Alabama and Virgmu 
The ffimmoD shiner or redfia is a favcnl^ bait of 
bass ^hermen It lives in every state except Texas 
and south Atlantic states It has a deep Sat body 
with silvery sides and an olive-green back It grows 
to be from five to eight inches long Dunng the 
spawning season m May and June the male under 
goes marvelous changes in color Its fins turn red 
and Its back becomes an iridescent blue Its sides 
glow vividly with all the colors of the rainbow 
The horned dace or creek chub is 
the giant of the tnbe It grows seven 
to ten inches long and gives a real 
thnll to boys who catch it with hook 
and line It fives from Maine to 
WyommgandsouthtoAlabama Its 
body 13 a dusky blue with a black 
spot at the base of the dorsal fin 
Tnis IS bordered with red in the male 
In the spawning season thtoughMay 
and July the male s head turns 
orange and shows hornlike growths 
Many other daces five in North 
America Europe and Asia The 
daces belong to the family Cypnnidae 
with the carp and goldfish (see Carp 
Goldfish) They have only one fan 
on their backs and the rays of tf is 
dorsal fin are usually soft and with 
out spines They have remarkable 
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lips which they can thrust forward to seize 
smidl plants and animals at the bottom of 
lakesandstreams They chew with a few powerful teeth 
m their throats for their jaws have no teeth at all 
Daces and related minnows occur in fresh waters 
throughout the world except South America Austral 
asia and Madagascar Scientific name of black nosed 
dace Rhuixcftfnyt atronasut of common '•hmer Lux 
»ius corautus or Notrojnt corniiliis of homed dace 
Semotdut atromaculaius 

D'llLIA ysl y& or d&l yi) The Sparush conquerors 
of Mexico were the first white men to see the dahha 
This flower grows wild in the mountams of Mexico 
and Guatemala and was cultivated by the Aztecs 
It waa introduced mto Europe in 1769 and named in 
honor of Anders Dahl Swedish botanist 
“Ihe parent mid flower IS flat with s yellow center 
and eight angle scarlet rays Modem varieties may 
be double and globular m shape The pbnts are from 
18 inches to 12 or more feet high and range m color 
from white through yellow orange red and purple 
Dahlias bloom according to variety from June to 
November They will thrive in almost any well 
drained garden soil They must be protected from the 
wind and eometimes must be tied to stakes to keep 
the brittle stalks from bresking The soil around the 
plants should be I lied regularly and in dry weather 
they should be frequently and freely watered 
The plants may be grown from seed or cuttings ty 
grafting to perpetuate rare varieties or by division 
of the tuberous roots Amateur gardeners commonly 
use the last method When frost has killed the tops 
the roots should be dried for a few hours and then 
stored in a cool cellar secure from frost to be re- 
pUnted early in the spring 
Crowing from seed produces many vanet es as the 
seedlings do not reproduce all the characteristics 
of the parents In the north the 
seed dahhas are often started under 
glass ui winter to be sure they wiU 
bloom the next summer or autumn 
The Amenean Dahha Society 
classes the thousands of vanetiei 
as follows single orchid flowering 
anemone collarette peony star m 
curved cactus straight cactus seim 
cactus formal decorative informal 
decorative ball miniature and 
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DAIRYING — Owe of Our GREATEST INDUSTRIES 



Here is a short route from cow to bottle. With a modem electric milking system 
like this, one operator can milk 50 or more cows an hom. The cows stand content- 
edly while their milk is drawn into glass jars and then on through sanitary pipes 
directly to the pasteurizer, then to a holding vat, and finally to a bottler. 


T^AIRYING. In 1S41 Thomas Selleck, a station 
master on the New York and Erie Railroad, asked 
a fanner to trj’ shipping milk by rail 60 miles to New 
York City. The farmer agreed. On the day of the “big 
haul,” 240 quarts of milk in a big, blue wooden chum 
were successfully shipped to the city. Soon other 
farmers in many other states were shipping milk into 
cities. From this small beginning has grotvn today’s 
laige and important American dairy’ industry. 

Alilk — as fluid and dry milk, butter, cheese, or ice 
cream — supplies about one fifth of all the food eaten 
by the people of the United States. The amount of 
milk needed to meet the demand is enormous. 

A few years after those first few quarts of milk were 
stripped to New York in the wooden chum, wooden 
containers for shipment were replaced by metal cans. 
Sometimes big pieces of ice were put on the tops of the 
cans to keep the milk cool. Keeping milk fresh 
during its train ride, however, continued to be a prob- 
lem imtU mechanical refrigeration began to be used 
between 1S80 and 1S90. Today tank cars and tank 
tmcks carry thousands of gallons of cold, fresh nulk 
without changing its temperature more than a degree 
or two even on a 500-mile trip. 

Alechanical refrigeration is also important to cool 
and keep fresh other dairy products such as butter, 
ice cream, cheese, and concentrated milk. Fifty 
years ago an ice-cream plant as large as those we use 
todaj', would have required hundreds of tons of ice 
each day. Today, an ice-cream plant manufactures, 
stores, and delivers ice cream without the use of a 
single pound of ice. Frozen concentrated milk, which 
maj’ soon join orange juice in the famil 3 ’ freezer, will 
make mechanical refrigeration even more important. 

The modem dairy farm is the first chapter in the 
storj’ of this great industry’. The article on Alilk tells 
how milk is produced on a dairy’ farm, how it is 


collected at the country receh’ing 
station, how it is processed at the 
dairy plant, and how it is distributed 
{see MUk). 

Keeping Books on the Cow 
To teU which cows are profitable 
milkers, the dairyman must know the 
quantity given by each cow. In order 
to grade the milk he must also know 
how much butterfat it contains. Alilk 
contains from 2 to S per cent butter- 
fat. The invention of the Babcock 
test in 1S90 by Dr. S. AI. Babcock, of 
the Wisconsin Agricultural Experi- 
ment Station, provided a convenient 
and practical means of testmg for but- 
terfat. This test also made it possible 
to detect the adulteration of milk by 
skimming or watering. Dr. Babcock 
generously refused to patent his dis- 
covery’ for his on-n financial profit. A 
notable fact is that for almost three 
quarters of a century no basic change has been 
made in this testing method. Today’, milk and 
cream worth 4i billion dollars are marketed aimually 
in the United States, mainly on the basis of the but- 
terfat content which is determined by’ the Babcock 
method. 

In the Babcock test, which now is universally’ used 
in the United States and Canada, a little sulfuric acid 
is added to measured samples of the nulk to be tested. 
This frees the butterfat and dissolves all the other 
milk solids. Then these samples in individual test 
bottles are put into a machine called a centrifuge 
where they' are whirled around rapidly. This causes 
the butterfat to separate from the milk, which is 
heav’ier. The butterfat rises to the top, so that the 
amount can easily’ be read from a scale on the neck 
of the test bottle. 

How the Cream Separator Works 

The power cream separator was another invention 
that made great changes in dairying. Before it came 
into use between ISSO and 1890 the gravity method of 
cream separation was used. In the gravity’ method 
pans of milk stood on the shelves of the dairy house 
for 24 to 36 hours until the cream rose and could be 
skimmed off by hand. This method left from 10 to 20 
per cent of the fat in the skimmed milk. 

Today' modem creameries use centrifugal cream 
separators, which vary in size from those small enough 
to skim the milk of one cow to machines that handle 
many thousands of pounds of milk an hour. These ma- 
chines leave less than 0.01 per cent of fat in the 
skimmed milk. 

The cream separator works on the principle that the 
heavier a whirling body is, the greater its tendency 
to fly’ from the center. From a tank at the top the 
milk flows down into a large bowl or drum, making 
from 5,000 to 9,000 revolutions a minute. The cream. 
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Ijeing lighter stays m the center and is drawn 
off through a tube Tlie heavier skimmed nulk flying 
to the outside, is earned away through anatber tube 
How butter I» Made 

The articles on Ice Cream and Cheese tell how 
these products are made Butter is the natuni] fat of 
milk When the cream from which butter is to be 
made arrives at the dairy it is weighed and ieated 
for bacteria and butterfat content Next it la /ore>> 
unmied in a tank and then it is pasteunaed 
From the pasteunacr it flows into a cooler ond 
then into a holding tank The holding tank keeps the 
cream at the correct temperature until it la pumped 
into the churn Enough cream is pumped into the 
(hum to half fill it An average churning of butter 
takes as much as a ton or more of cream 
The cream is now churned until butter particles 
as large as a pea or a kernel of com are formed 
The buttermilk is then drained off cold water la 
pumped in and the butter is again churned to wash it 
The water is then drained off salt le added and a 
final churning mutes in the aalt evenly Now the but* 
ter IS creamy and tastes like the good butter we spread 
on our bread Pictures on this page show how butter 
13 shaped into solid form and how it la packaged 
Hew Milk Is Boughc 

In the early days dealers bought milk directly 
from dauymes Much milk is still bought this way 
in smaller commuuties Under this dirtci-purcfuiM 
method the dealer posts the price he wdi pay and the 
dairyman accepts the price or finds another market 
With the rapid growth of the industry however, 
dairymen s co-operative associations were developed 
By working together in these associations dairymen 
found they could get more money for their niilk 
Before the first Ilorld War there were only 14 co- 
operative milk producers associations Today almost 
every local milk producing and purchasuig area— 


SHAPING BUTTER INTO SOLID FORM 



IS bottled canned made into butter ice cream 
cheese or other products State and federal laws 
regulate milk prices m large market areas The geo- 
graphic area from whiih a city obtains its rmlk is 
called a New York City has the largest 

nulkshed m the United btates It mcludee more than 
45 000 farms and 430 country receiving stations m 
ten different states and two Canadian provinces with 
the most distant shipping point more than SOO miles 
away State and federal laws also regulate sautary 


called a pnmary mar/iel— has one or 
more co-operatives These co-opera- 
tive milk producing associations no* 
gotate prices with dealers and op- 
erate price plans affecting nulk 
surpluses A second kind of co-opera- 
til e may also have country receivmg 
stdt ons transportation facilities 
and processing plants Sometimes 
dairymen also form co-operative da- 
tnbutmg associations to compete 
with private distnbutois Farmers 
also organize dairy herd improve- 
ment associations and m co-opera- 
ti\ e breedmg associations farmers 
pool their money to buy better bulla 
than individual members could af 
ford (see also Cooperative Societies, 
Cattle Agriculture) 

Ditrymen are paid for their mifk 
under a formula railed a Nended 
pnee This price varies according to 
how much of the total milk supply 
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Here is a short route from cow to bottle. With a modem electric milking system 
like this, one operator can milk SO or more cows an hour. The cows stand content- 
edly while their milk is drawn into glass jars and then on through sanitary pipes 
directly to the pasteurizer, then to a holding vat, and finally to a bottler. 


TAAIRYING. In 1841 Thomas Selleck, a station 
master on the Kew York and Erie Railroad, asked 
a fanner to trj' shipping milk by rail 60 miles to New 
York City. The farmer agreed. On the day of the “big 
haul,” 240 quarts of milk in a big, blue wooden chum 
were successfully shipped to the city. Soon other 
farmers in many other states were shipping milk into 
cities. From this small beginning has grown today’s 
large and important American dairj' industry. 

Alilk — as fluid and drj’ milk, butter, cheese, or ice 
cream — supplies about one fifth of all the food eaten 
by the people of the United States. The amount of 
milk needed to meet the demand is enormous. 

A few years after those first few quarts of milk were 
shipped to New York in the wooden chum, wooden 
containers for shipment were replaced by metal cans. 
Sometimes big pieces of ice weie put on the tops of the 
cans to keep the milk cool. Keeping milk fresh 
during its train ride, hoii ever, continued to be a prob- 
lem until mechanical refrigeration began to be used 
between 1880 and 1890. Today tank cars and tank 
tracks carry thousands of gallons of cold, fresh milk 
without changing its temperature more than a degree 
or two even on a 500-mile trip. 

Mechanical refrigeration is also important to cool 
and keep fresh other dairj' products such as butter, 
ice cream, cheese, and concentrated milk. Fifty 
years ago an ice-cream plant as large as those we use 
today, would have required hundreds of tons of ice 
each day. Today, an ice-cream plant manufactures, 
stores, and delivers ice cream without the use of a 
single pound of ice. Frozen concentrated milk, which 
may soon join orange juice in the family freezer, will 
make mechanical refrigeration even more important. 

The modem dairj' farm is the first chapter in the 
storj' of this great industrj’. The article on Milk tells 
how milk is produced on a dair 3 '- farm, how it is 


collected at the country receiving 
station, how it is processed at the 
dauy plant, and how it is distributed 
(see Alilk). 

Keeping Books on the Cow 
To tell which cows are profitable 
milkers, the dairyman must know the 
quantity given by each cow. In order 
to grade the milk he must also know 
how much butterfat it contains. Milk 
contains from 2 to 8 per cent butter- 
fat. The invention of the Babcock 
test in 1890 by Dr. S. M. Babcock, of 
the Wisconsin Agricultural Experi- 
ment Station, provided a convenient 
and practical means of testing for but- 
terfat. This test also made it possible 
to detect the adulteration of milk b 5 ' 
skimming or watering. Dr. Babcock 
generously refused to patent his dis- 
covery for his own financial profit. A 
notable fact is that for almost three 
quarters of a century' no basic change has been 
made in this testing method. Today, milk and 
cream worth 41 billion dollars are marketed annually 
in the United States, mainly on the basis of the but- 
terfat content which is determined by the Babcock 
method. 

In the Babcock test, which now is universally' used 
in the United States and Canada, a little sulfuric acid 
is added to measured samples of the milk to be tested. 
This frees the butterfat and dissolves all the other 
milk solids. Then these samples in individual test 
bottles are put into a machine called a centrifuge 
where they' are whirled around rapidly. This causes 
the butterfat to separate from the milk, which is 
heax-ier. The butterfat rises to the top, so that the 
amount can easily be read from a scale on the neck 
of the test bottle. 

How the Cream Separator Works 

The power cream separator was another invention 
that made great changes in dairying. Before it came 
into use betw een ISSO and 1890 the gravity method of 
cream separation was used. In the gravity method 
pans of milk stood on the shelves of the dairy' house 
for 24 to 36 hours until the cream rose and could be 
skimmed off by hand. This method left from 10 to 20 
per cent of the fat in the skimmed milk. 

Today' modem creameries use centrifugal cream 
separators, which vary in size from those small enough 
to skim the milk of one cow' to machines that handle 
many thousands of pounds of milk an hour. These ma- 
chines leave less than 0.01 per cent of fat in the 
skimmed milk. 

The cream separator works on the principle that the 
hea\ier a whirling body is, the greater its tendency 
to fly from the center. Prom a tank at the top the 
milk flows down into a large bowl or drum, making 
from 5,000 to 9,000 revolutions a minute. The cream. 



being 1 ghter stays in the center and is drawa 
off through a tube The heavier skimmed milk flying 
to the outside is earned away through another tube 
IJoif Butter la Made 

The art cles on Ice Cream and Cheese tell how 
these products are made Butter la the natural fat of 
milk AVTien the cream from which butter is to be 
made aiTi\eB at the dairy it is weighed and tested 
for bacteria and butterfat content Next it is fore 
armed m a tank and Oien it is pasteurised 
From the pasteurizer it flows into a cooler and 
t! en into a hold ng lank The hoidmg tank keeps the 
cieam at the correct temperature until it is pumped 
into the churn Enough creim is pumped into the 
chum to half fill it An average churning of butter 
takes as much as a ton or more of cream 
The cream 13 now churned unt 1 butter particles 
as large as a pea or a kernel of corn are formed 
The buttermilk is then drained off cold water is 
pumped in and the butter is again churned to wash it 
The water is then drained off salt is added and a 
final churning mixes in the salt evenly Now the but- 
ter 18 crearny and tastes like the good butter wre spread 
on our bread Pictures on this page show how butler 
18 shaped into solid form and how it is packaged 
How Milk l8 Bought 

In the early days dealers bought milk directly 
from dairymen Much sulk is still bought this way 
in smaller communities Under this dtretl-purcAate 
method the dealer posts the price he will pay and the 
dairyman accepts the pnee or Ends another market 
Itith the rapid growth cl the industry however 
dairymen s cooperative associations were developed 
By working together in these associations dairymen 
found they could get more money for their milk 
Before the first World War there were only 14 co- 
operative milk producers associations Today almost 
every local miik producing and purchasing area- 
called a primary moriUl— has one or 
more co-operatives These co-opera* 
tiie milk producing associations ne- 
gotiate prices with dealers and op- 
erite price plans affecting milk 
surpluses A second kind of coopera- 
tive may also have country receiving 
stations transportation facilities 
and process ng plants Som^imcs 
dairymen also form co-operative dis- 
tnbutmg associitions to compete 
with private distributors Farmers 
also organize dairy herd improve- 
ment aasocuUons and in co-opera- 
tive breedujg associations farmers 
pool their money to buy better bulls 
than individual members could af 
ford (see also Cooperative Societies 
Cattle Agneulture) 

Dairymen are paid for their milk 
under a formula called a blended 
price This price vanes according to 
how much of the total milk supply 
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SHAPING BUTTEH INTO SOLID FORM 



IS bottled canned made into butter ice cream 
cheese or other products State and federal laws 
regulate milk pnees in large market areas The geo- 
gnpluc area from which a e ty obtains its milk is 
called a milkshrif New York City has the largest 
milkshed m the Umted States It includes more than 
45000 farms and 4^0 country recemsg stations rn 
ten different states and two Canadian provinces with 
the most distant shipping po nt more than 600 miles 
away State and federal laws also regulate samtary 
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milk production as well as distribution throughout 
the United States. 

Growth of a Diile Dalrj-ing Belt 

Traditional^, the United States “dairy belt” has 
included the states stretching from New England west 
to Wisconsin, Iowa, and hlinnesota. (See Farm Life.) 
This area has a climate suitable for raising dairj’ cattle, 
since most cattle do not thrive in severe temperature 
extremes. Rainfall in this area helps grow hay and 
pasture crops on which cattle feed. For these same 
reasons a broad area in southeastern Canada is also 
a fine dair 5 ' belt. (See Canada; Milk.) Recently the 
dairjdng industrs’ has also grown rapidly in the 
southern part of the United States. 

Before the second World War most states in the 
South had to have a large part of their fresh rmlk 
shipped from the North. During and after the war, 
many Southern farmers turned from cotton and other 
field crops to dairjdng. Thej' made the change partly 
because people wanted more mUk and partly because 
dairying is a comparativelj' stable t}T)e of farming. 
Two factors helped make the change successful. Re- 
search had shown which grasses and legmnes could 
be planted to make good j'ear-round pastures. Atten- 
tion to scientific breeding had shown how to produce 
better livestock. The use of Brahman cattle from 
India for breeding and crossbreedmg helped produce 
herds that could stand hot weather better than 
nathe breeds (see Cattle). 

Historj’ of Dairying 

Since the beginning of history man has owned 
cattle and used their milk, hlilk was an important 
item 6,000 j'ears ago, according to ancient Sanskrit 
records. The Bible refers to milk, butter, and 
cheese, the promised land being described as “a land 
flowing with milk and honey.” 

Cheese was an important article of commerce in 
ancient Rome. In Europe during the Middle Ages, 
monks developed the art of cheese making. Holland 


and Switzerland were the two early centers in the 
development of the dairy industry in Europe. The 
Enghsh apparently learned the use of mil k for butter 
and cheese making from the Romans. 

Cheese was an important item in the diet of the 
vikings who sailed the seas on long voj'’ages. On his 
second voj'age Columbus brought the first cattle to 
America. It has been said that one of the reasons 
for the high death rate among the Mayfimier party 
was the fact that thej' brought w ith them to America 
no cattle and thus had no fresh mUk to drink. 

The development of dairjdng was slow for a hun- 
dred J'ears after the first settlement in the colonies. 
Earlj' settlers brought cattle wdth them, but there 
was no scientific breeding such as we know today. 
The cattle were allowed to mix as thej' pleased. 

In the early daj'S each household had its “family 
cow,” or milk was bought from a neighbor. Dairy’ 
products such as butter and cheese were made on the 
farm. As America grew, few city families continued 
to keep cows. For a time dairymen kept their herds 
in the cities, but sanitary regulations soon prevented 
this. During this period there still was doubt about 
the value of pasteurizing milk (see Pasteur). In 1892 
Nathan Straus, a ci\dc-minded New York business- 
man, became interested in proxdding pure milk for 
children. In 1893 he established the first infant milk 
depot in America, where he offered sterilized milk 
for sale at five cents a quart or one cent a gbss. 
This and similar efforts caught the public’s imagina- 
tion and influenced the improvement in the quality 
of the country’s milk supply. 

Improvement in the dairj' mdustrj' also came about 
through the invention of the glass milk bottle bj' 
Hervej’ D. Thatcher in 1884 and the development 
of certified milk in 1893. The new bottle protected 
milk from contamination, and the rules concerning 
certified milk set a liigh standard for the dairy indus- 
try which has been maintained up to the present daj'. 

Now some dairies bottle 
milk in square waxed-paper 
containers, which are used 
onlj' once. 

Size of the Modem 
Dairy Industry 
People in American vil- 
lages, towms, and cities buj' 
about 60 million quarts of 
milk a day. Farm families 
use more than 15 million 
quarts produced on then- 
own farms, hlanufacturers 
of dairy products buj' about 
75 million quarts a day. In 
addition to the 2i million 
people on the dairy' farms 
the number emploj'ed in 
processing and deliver- 
ing dairy products is esti- 
mated at 250,000. One out 
of exerj' 15 United States 
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This is a photograph oi the champion dairy cow Carnation Ormshy Madcap Fayne of the Carnation 
Milk Farms, Seattle, Wash. In her record year, “Capper** gave 41,943.4 pounds of milk, a dail y 
average for a year of about 55 quarts. This cow, a Holstein-Fnesian, illustrates perfectly the qual- 
ities that make a fine dairy nnimfli. 




families is dependent upon the 
dairy industry for a livelihood 
Modem distributors prepare 
many products m addition to 
milk cream butter cheese and 
ice cream Sortie of these prod- 
ucts are plastic cream (which 
contains 65 to 80 per cent butter 
fat) powdered tnilk buttermilk 
chocolate milk drmk commer 
cial sour cream and cottage 
cheese Others which may have 
additional healthful qual tics 
are acidophilus milk yogurt 
vitamin D milk fat free m !k 
and soft curd milk (for chart 
Milk ) 

Goats which are sometimes 
called the poor man a cow 
also supply healthful milk 
Goats milk is easy to digest be- 
cause lU fat globules are smaller 
than those m cow s milk and it 
has a softer curd (see Goat) 

Daisy The day a eye as it was known in Old 
English is 1 ke a miniature sun surrounded by its 
rays These beautiful wild flowers carpet tne^ow 
and roadside from May until November 
The common field or oe-eye dais> is a species of 
eliryaanthemum native to Europe (ChrjMnfhcmam 
leiicanpiemun) Tradition soys that it was a stow 
away m hay brought to America to feed the horses of 
General Burgoyue a army Its white blossoms from 
one to two inches acro's are borne on smooth erect 
stems from one to three feet high 
The true or EngLah dasy (Beflii permnu) is 
white tinged with pmk the wee modest cnmson 
tippf d dower of which the poet Bums ung It has 
one representstive la America (BeUu tnltgrtfolut) 
which glows from Kentucki southwest to Texas The 
blackeyed Susan or yellow daisy (.ftudbeekia Atrta) 
IS a handsome and common flower 
The striking Shasta daisy a hybnd developed by 
Luther Burbank has a gold center with white petals 
la a cirde from four to six inches across Chnslmas 
and Michaelmas daisies are species of asters Alldai* cs 
are members of the family Comjnsiiae 
Dallas, Tfx In 1841 an Indian trader named John 
Neely Bryan built a log cabin against the east bluff 
of the Tnmty River Little more than one hundred 
years liter this former trading post had grown into 
a city of almost half a mill on people Today Dallas 
is the second largest city in Texas 
Dallas owes much of its rapid growth to its loca 
turn Draw a circle around it with a rad ns of a hun 
dred miles and you take in some 2 million people 
about one fourth of the population of Texas The city 
18 in the midst of the fertile Blackland Belt a nch 
cotton growing region Dallas is one of the latest 
inland cotton markets m the world Vast oil fields 
nearby place the city among the foremost oil capitals 


of the nation Dallas is the home of the Pcdetal Re- 
serve Bank of the Eleventh D strict and is a lead ng 
insurance and financial center It also has important 
manufactures particularly farm implements and 
machinery cotton products and leather goods 

Knows as B g D to many people of northern 
Texas Dallas is a modem well planned city It is 
noted for Its towering skyscrapers broad streets and 
fine parks The annual state fair at its civio center 
FVir Park is one of the largest m the country 
Leading educal onsl mstitutiona in the city melude 
Southern Method st Univers ty Baylor University s 
schools of dentistry and nurs ng Dallas Theological 
Seminary and Southwestern Medical College of the 
University of Texas 

More than a century before Bryan built h s cabin 
fVench traders had visited the site to barter with the 
Caddo Indians In 1841 Texas gave a land grant to a 
company beaded by Wilhsm 8 Peters of Kentucky 
to promote Settlement of the region Three famil es 
joined Bryan m 1842 and others came steadily First 
the settlement was called Peters Colony but in 1845 
it was named for George Mifflin Dallas vice-pres dent 
of the United States under Polk The town was sur- 
veyed in 1846 and incorporated as a city in 1871 one 
year before the first raifroarf reached the s te By 
1900 the population was stU only 48 000 There 
after it suiged forward as the surrounding area 
began to develop oil fields large-scale cotton grow 
mg and other sources of wealth 

Dallas adopted manager council government m 
1931 Between 1928 and 1931 the c ty straightened the 
Tnmty River to reclaim land and control floods Part 
of the ten mile Central Expressway through the city 
was opened in 1949 In 1951 Dallas annexed an area 
uf about 21 square miles that had a population of 
more than 12 (^ Population (1050 census) 434 462 
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TAMING Great RIVERS with Mighty DAMS 




Everything about it is big. Its reservoir extends 151 miles to the Canadian border. No other single source of hydroelectric 
power exceeds it. The world’s greatest pumps lift water for irrigatiDn up to a vast plateau. A multipurpose project, besides 
irrigating farms and generating power, it improves navigation downstream. 


■p\AM. Like the beaver, man builds dams. The bea- 
ver erects a wall of branches, stones, and mud 
across a stream to hold back the water, and in the pool 
created he builds his house. Man from the beginning 
of recorded historj- has also constructed barriers across 
rivers and other water courses to store or divert water. 

Dams were first used to water farms. The ancient 
Egiiitians built earth dams that raised the river level 
and diverted water into canals to irrigate fields above 
the river. The Illoors carried a knowledge of irrigation 
from Eg\-pt and Babjdonia to Spain. Here on the 
Segura River is an S00-3’ear-old dam. Soon after the 
Pilgrims came to the New World, thej- too built 
dams. Bj' 16S2 pent-up water from dams turned 
their water wheels to grind com and saw timber. 

Contrast these simple dams with the great dams of 
today-. Tlie mightiest structure ever made bv man is 
Grand Coulee Dam on the Columbia River in Wash- 
ington. It towers 550 feet and is 4,173 feet long. All 
three of the great Pj-ramids of Egj-pt could be put 
inside of it. The dam contains enough concrete 
to build a highwaj- across the United States and 
hack. Its spectacular waterfall is twice as liigh as 
Niagara Falls. Behind the dam, the waters of the 
Columbia River pile up to form a lake 151 miles 
long, with water enough for 2,000 gallons for every 
person on earth. 

Tire artificial lake backed up bj- a dam is called a 
reservoir. That part of a dam over which the flood 
waters flow to the river below the dam is the spillway. 
AVater maj- pass over the crest of the dam itself, or 
near the dam in chutes, tuimels, or shafts. A sluice 
is a passage through the dam itself for lowering the 


water level of the reservoir. Pipes for conducting 
water to the power turbines are called penstocks. The 
flow of water through spillwaj’s, sluices, and pen- 
stocks is regulated by control gates. 

Why Men Build Dams 

Dams are built primarily for irrigation, water sup- 
plj’, flood control, electric power, and improvement of 
navigation. IMany modem dams are multipurpose 
and serve more than one of these purposes. 

Irrigation dams store water to equalize the water 
supply- for crops throughout the j-ear. Irrigation is 
a primary- purjjose, for example, of Hoover Dam 
(Boulder Dam from 1933 to 1947) on the Colorado 


AN EARLY DAM IN DAM-BUILDING PROGRESS 



Compare this old dam and mill in Devonshire, England, vrith ^e 
mammoth Grand Coulee Dam shown above. The water passing 
over the wheel turns a millstone which grinds grain. 



River Before the dam « as built the Colorado flooded 
the farms of the Imperial Vallej in California 
and the '^uma Valley m Arizona nhen the mountain 
SHOWS melted and it became a sluggish stream in th® 
long dry summer Now the dam saves the ftoodnaters 
and provides a steady supply of water for imga- 
lion (see Colorado River) 

Dams are used for irrigation also when a nvcr has 
cut Its bed far below the land to be irrigated The 
Grand Coulee D im serves such a purpose A huge 
plateau almost aa Urge as Delaware lies hundreds of 
feet above the Columbu River From the reservoir 
created by the dam the world a largest pumps bft 
water to another man made lake on the plateau From 
there water flows in ranals to the farmlands (see 
Columbia River) 

Some dams divert rivers into irr gation canals or 
pipelmes Imperial Dam across the Colorado River is 
an example It diverts water from the river into the 
All American Canil for imgation ol the Imperial 
Valley m California and mto the Gila Canal tor ir 
rigatmg the Gila Valley in Arizona many miles away 
(««« Irrigation) 

Water eupply dams collect water lor domestic m 
dustnal and municipal uses for cities such as New 
York Los Angeles San Francisco and Boston These 
cities do not have suitable lakes or rivers nearby 
for a water supply (<ee Aqueducts Water Supply) 

Flood control dome impound flood waters of nveis 
and release them under control to the river below the 
dam The best examples are the flve dams m the 
Miami River valley They were built to protect Day 
ton Ohio, after a serious flood in 1913 («« Floods) 

Vavtpofion dams are built to maiatain a minimum 
depth of water for ships To illustrate the Ohio 
River formerly was too low for navigation su months 


DAM 

of the year Now a stairlike senes of 46 dams and 
locks on the river maintain a uniform water depth 
Shipping may be blocked by a waterfall or rapids 
A dam with a lock can drown the obstruction 
Such a dam at Louisville Ky permits passage around 
the Falls of the Ohio River 
HpdrodKtne pmcer doms are built to generate 
electnc pow er by directing water in penstocks through 
turbines wheels with curved blades as spokes The 
falling water spins the blades of the turbines con- 
nected to eenerator* (see Turbine) 

Power damsare expected to generate power to repay 
the cost of construction The output depends first 
upon the Jiead of water or heght of stored water 
above the turbines The higher the water the more 
weight and pressure bear upon the turbine blades A 
second factor is the volume of water throughout the 
year The minimum flow in dry months fixes the 
amount of/fm poioer which customers can rely upon 
to receive leguUily Somotunes extra power or run- 
cf stream pmeer generated in flood seasons can be 
sold usually at lower rates (see Water power) 

These are the msiu purposes of dams but there are 
other benefits Their reservo rs provide recreation 
such as fishing and swimmmg They become refuges 
for fish and birds Dams conserve soil by prevent- 
11 ^ erosion They slow down the water of stresms 
so that the water does not carry away the nch topsoil 
(see Conservation) 

Dams also create problems Their reservoirs may 
cover entire towns or histone sad scenic places with 
water Sometuaes dams impair fishing AtBonneviUe 
Dam fishways must help salmon arounl the dam as 
they swim up the Columbia to spawn in fresh water 
In fish ladders the fish jump from one to another of 
ascending pools Fith torks lift the fish like locks 


HOW MANY PURPOSES OF DAMS CAN YOU FIND HERE? 




MAN BUILDS MANY TYPES OF DAMS, EACH 


SOLID GRAVITY DAM 



Fontana Dam on the Little Tennes- 
see River in North Carolina rises 480 
feet, the highest dam of the TVA. 
Made of solid concrete it holds back 
the water by its own weight. It is 
thicker at the base than at the crest. 
This IS the most common tjTie of all 
concrete dams. It is also the most 
permanent type of dam and requires 
the least mamtenance. 



HOLLOW GRAVITY OR 
BUTTRESS 

(MULTIPLE ARCH) DAM 



Bartlett Dam, 287 feet high, on the 
Verde River in Arizona is the world’s 
highest concrete multiple-arch dam. 
It resists water pressure more by its 
design than by its weight and re- 
qmres less material than the solid 
gravity dam The small view shows 
the reinforced concrete arches, 
shaped Uae half cylinders, resting 
against triangular buttresses. 



HOLLOW GRAVITY OR 
BUTTRESS 
(FLAT SLAB) DAM 



Stonj Gorge Dam is on Stony Creek, 
a tributary of the Sacramento, in 
California It reqmres less concrete 
and is less costly than the sohd grav- 
ity type It depends upon its struc- 
ture more than its weight to with- 
stand the force of the water. Its rel- 
atively thin facmg is supported by 
buttresses. The slab and buttresses 
are reinforced concrete. 
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lift ships. Another problem of dams is silting. Some 
rivers pick up clay and sand and deposit them behind 
the dam, thereby lessening its usefulness. 

There are structures related to dams. Cofferdams 
are temporaiy' dams built to hold water back so that 
work can be done. Dikes keep the sea off land that is 
below sea level. Lexees are artificial riverfaanks con- 
structed high enough to prevent flooding. A dam 
acros a river intended to permit flow, once a certain 
depth of water has been reached, may be called a 
barrage. .A small dam that forms a millpond or fish- 
pond is called a treir. 

Main Types of Dams 

Dams are classified into tj'pes depending upon their 
material*, design, and method of construction. The 
usual tj'pes are concrete or masonry, earth, rock, steel, 
timber' and moN-able dams. Plain or reinforced con- 
crete is more often used than masonrj' in dams in the 
United States today. Concrete dams are either solid 
gravitv'. hollow gra^^ty, or arched. 

Solid grarily dams are made of solid concrete. They 
withstand the pressure or push of water by their 
weight. In cross section, they are like a triangle, 
broad at the base and narrow at the crest. They 
are built in this shape because water pressure behind 
the dam becomes greater with the depth of water. 
WTiether a dam backs up water one mile or a hundred 
miles is not important. Pressure depends, not upon 
how far water is backed upstream, but upon its depth 
at the dam. 

Hollow gravity dams are made of less concrete than 
solid gravitj- dams. They rely more on their struc- 
ture than their weight to resist the force of the water. 
They have a thin facing supported at an incline by 
a series of triangular buttresses, or piers. Hollow 
gravity dams maj- be of three types. The multiple 
arch dam consists of a number of arches supported on 


buttresses, while the flat slab dam is a straight wall 
resting against buttresses. Similar to the multiple 
arch dam is the multiple dome dam, which has domes 
instead of arches. Coolidge Dam on the Gila River 
in .Arizona is an outstanding evample of this D^pe of 
construction. 

Arched dams consist of a horizontal curve using the 
principle of the arch for strength against water pres- 
sure (rre Arch). They are curved upstream. The force 
of the water is transmitted to the canyon walls. 

Earth dams are made by building an embankment of 
gravel, sand, and clay across a river. To prevent 
leakage, often a core, or inner wall, of concrete or 



other watertight materials is used In a niUi-fiU 
dam earth is hauled by vehicles onto the dam and 
rolled tight with heavy machinery In the hytnulw 
fill dam, earth is carried to the dam by water m 
pipes or flumes and also deposited by the water Ihe 
placing of the earth is so controlled that the finer, 
watertight materials form the core and the coarser 
materials mahe up the sheila of the dam In the sem>- 
hydraidu: fill dam trucks bring the earth to the dam 
and jets of water distnbute the materials 
Rock dams are made by dumping rocks across the 
river A wall of rocks is then la d on the upstream 
side and over this is built a waterproof facing of 
reinforced concrete, timber or steel 
Steel dams have not been used much in the United 
States They are similar in shape to fiat abb dams 
Timber dams once numerous are still built where 
timber is abundant Some are made by covenr^ the 
upstream face of A shaped frames with planks Others 
are timber enbs or frames filled with rocks 
MovMe dams are of many types They are built 
mainly to raise the water level for navigation when 
the nver is low Dunng flood time they are removed 
or collapsed Some are automatic and rse or sink 
with the water level Others require machinery to 
operate them Bear trap dams consist of huge leaves 
hinged to the upstream and downstream sides of the 
foundation By admitting water under Iheleaves the 
trap 13 raised into an A-shaped structure A roller 
dam 18 made up of great hollow steel cylinders which 
roll up and down inclined tracks at their ends 
Haw Dams At« Dullt 

The methods of building dams may be seen by fol 
lowing the construction of Hoover Dam built between 
19S0 and 1935 The engineers constructed a concrete 
arch-gravity dam at an approved cost of $165 000 000 
It IS as tall as a flO-itory skyscraper Its crest is 45 
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feet thick and its base 650 feet It stores the entire 
flow of the Colorado River for tw o years 
Modi exploratory and preliminary work had to be 
done TTie engineers made geologic and topographic 
surveys to select the best site They made maps of 
70 possible locations bored holes to test the rock 
for a sound foundation and studied the river for its 
speed high water level and s Iting 
Once the location w as chosen dev gners made the r 
pbiis They then mode modeU to test their design 
Where nnce had been burning desert engineers built 
Bonhler City to house more than 5 000 workers Con 
ttruction gangs built railroads and highway s for trans 
porting great quantit es of equ pment and materials — 
san 1 gravel steel and 5 million barrels of cement 
Workmen strung cables across the canyon from pairs 
of to«e« which travel on tracks along opposite sides 
of the site Each of the five cableways could carry 
25 tons Two of them had spans of nearly half a mile 
Construction crews also built a great gravel screen 
mg plant and two huge concrete mixing plants 
Four 50-foot tunnels two on each side of the river 
were dnlled and blasted from the solid rock of the 
canyon walls They were used to divert the river 
around the site Later the tunnels became spillway 
outlets and penstocks for the power plant 
Next temporary cofferdams of earth and rock were 
built upstream end downstream from the dam site to 
block the nver and to pievent it from backing up 
High scalers stripped tons of loose and projeeting 
rock from canyon w alls The overburden or loose rock 
and muck was dug out to expose the bedrock (Trout 
ora thin mortar of cement sod water was next forced 
into the foundation to fill seems and holes 
Forms were made for buil ling the dam in enormous 
blocks Concrete was poured into the forms from eight- 
cubic yard buckets traveling on the cableways As 


HOOVER DAM TAKES SHAPE BLOCK BY BLOCK 




N “X-RAY” OF THE COMPLETED HOOVER DAM 
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This is the completed dam. The “X-ray” dra^ving shows how it works. The Nevada wall of Black Canyon is shown solid, but 
the Arizona wall has been cut away to reveal construction inside the rock. The fluted cylinders behind the dam are intake 
towers, and pipes leading from them are penstocks. These convey water to the turbines in the powerhouse at the foot of 
the dqrn . While the dam was being built, ^e four large tunnels, two on each side of the river, diverted the river around the 
dam site. Today the upstream ends of these tunnels have been plugged. Now they serve as penstocks and spillway outlets. 
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each block of concrete dried, grout was pumped be- 
tween the blocks, making the dam one boIkI piece 

Cooling 80 gigantic a structure was done by a 8>». 
tem of pipes Cold water m 523 miles of one-ineh 
pipes imbedded in the concrete carried off the heat 
Without this ajstem, the dam would haae taken a 
century to cool because of the heat given off by the 
setting cement The concrete would have shrank and 
cracked 

Refrigerating pipes were also used to freese land- 
slides of wet earth at Grand Coulee Dam Another 
pioblem at this dam was the possible freezing of the 
control gales in winter temperatures of — 23*^ A 
niammoth heating apparatus was installed m the spiU- 
wayandgates Steelplates some RlOOequarefeetin 
area, are heated by electric wiring 

Famous Dams of the United States 

On t he great rivers and ies«er streams of the United 
States many dams h\\e been built by private indus- 
try as well as by federal state or local governments 
Federal dams usually are constructed by United States 
Army engineers if navigation is involved and by the 
Bureau of Reclamation for irngation projects A 
modem development la the planning of entire nver 
basins as regional umts This usually involves build- 
ing many multipurpose dams on the mam streams 
and their tnbutanes 

On the Columbia River are Grand Coulee and Bon 
nevillo dams Under construction m Washington are 
McNary and Chief Joseph dams On tnbutanes are 
Anderson Ranch Dam on the South Fork of Boise 
River in Idaho and Hungry Horse Dam on the South 
fork of Flathead River in ^tontana Key structure^ 
of the Central Valley Project in California ate 
•'hatta Dam on the Sacramento River Fnant Dam on 
the San Jooijuin River, and Folsom Dam rising on 
the American River 

Oh the Colorado River are Hoover, Parker, Imper- 
ial ami Davis dams Chief dame on the Rio Grande 
are Elejihant Butte and Caballo both m New Mexico 
On the Missouri w Fort Peck Dam in Montana and 
under construction aie Oahe and Fort Rasdnll m 
Siiuth Dakota and Garrison m North Dakota 

In the Tennessee ^ alley project are 24 major dams 
and several smaller ones Heart of the TVA are nine 
dams on the Tennessee largest of which is Kentucky 
Dam 8 422 feet lotja The highest is Fontana 480 feet 
in height on the Little Tennessee m North CaroluiB 
(See also articles on individual nvers) 
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Many of these dams are outstanding in the world 
The highest dam ever built is Hoover Dam 726 feet 
m height Next in order ere Shasta Grand Coulee, 
Ross (being built on the Skagit River in Washington), 
and Hungry Horse All these dams are concrete The 
World's five largest dams by volume are all eirth 
dams Greatest is Fort Peek with 12S 000 QUO cubic 
yards of mateiials Hiea < ome Oahe Garrison Port 
Randall and Kingsley (on the North Platte River in 
Nebraska) dams Highest earth dam m the world 
■s Anderson Ranch Dam, 450 feet high The world’s 
greatest reservoir lo volume is Lske Mexd formed 
by Hoover Dam Us capacity is 31 142 000 acre-feet 
Next brgest are the reservoirs of Oaruson Oahe 
Port Peck and Grand Coulee dame Oahe Dam will 
have the longest reservoir some 275 miles long 
Notable Foreign Dame 

The largest dam and power station m Europe le 
Dnieper Ehiro m Ru*sia The next latest is Geniesist 
Dam on the Rhone River in France MeHur Dam on 
the Cauvery River is India’s greatest irrigation proj- 
ect One of the oldest great dams m the woild la 
Egypt s irrigation dam Aawan ontheNilc finished in 
Ifke On the Blue Nile m Anglo-Egyptian Sudan is 
Seimar Dam also (or irrigation The largest reservoir 
for irngation in Australia is that of Hume Dam on the 
Murray River Shipshaw Dam No Ion the Saguenay 
River IS one of the largest power dams in Canada 
Gatun Dam foims Gatun Lake, which la part of the 
mute of the Panama Canal (,5ee olao in Fact Index 
dama by name and the table under Dam ) 
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ipilliaev u more than twwe as hiah as Kiazata f aUs Hoover Dim os the Colo- 
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DAMASCUS 12 


THE “STREET WHICH IS CALLED STRAIGHT" 



This street, covered through much of its length, cuts through 
a maze of crooked streets from the east to the west gate of Da- 
mascus. Here in Kew Testament days lived the Apostle PauL 


D \MASCXJS, Strll. Airplanes roar o\ er the ancient 
city of Damascus, capital of Stiia. Giant air-cooled, 
diesel-povrered bus« race across the desert sand from 
Baghdad, making the 600 miles in less than too daj-s, 
where camel caravans take a month. Tavis and street- 
cars rattle over the cobblestones; gas and electricity 
brighten streets and homes. Up-to-date hotels and 
government buildings rise along tree-bordered streets 
in the “nen” city. In factory areas stand textile, 
tanning, canning, match, and glass plants. ^Modern 
activities, however, mean httle to the Arabs of old 
Damascus. They live much as they did in Biblical 
times, and the city is a fortress of Moslem culture and 
spirit. 

Situated in a fertile, green oasis watered by the 
Barada River at the foot of the Anti-Lebanon Range, 
Damascus has been called the “pearl of the desert.” 
On the irrigated plain grow olives, grapes, oranges, 
citrons, pomegranates, figs, pears and other fruits, 
nuts, wheat, barley, tobacco, and vegetables. 

The ancient wall which embraced the old city is 
now in ruins, and suburbs have spread beyond it. 
From a distance the great expanse of low-lj-ing Arab 
houses, overtopped here and there bv the graceful 
minarets and domes of more than 200 mosques, is very 
picturesque. When jou come nearer, however, you 


find that the streets are narrow and crooked and inde- 
scribablj' filth j’, and the white houses with their grilled 
window s and red shutters look very dingy and dilapi- 
dated. The mud walls, however, sometimes conceal a 
magnificent private dwelling, built around a beautiful 
courtyard with a central fountain. 

The Khans and the Bazaars 

The life of this merchant city of the desert centers 
in its khans (walled caravan headquarters) and its 
bazaars. The “great khan,” with its Sloorish gate and 
black and white marble cupola supported bt’ marble 
pillars, is a magnificent structure. In this and in other 
lesser khans, trading goes on in a cool tw ihght to the 
pleasant sound of fountains. 

The bazaars are simply streets lined with shops, 
stalls, and caffe. Some of the shops are hardly larger 
than bootblacks’ parlors. A tremendous din prevails 
as men dicker and haggle. Each kind of goods has a 
street or a part of a street to itself: the Street of 
the Saddlers, the Street of the Slipper Merchants, 
the Street of the Water-Pipe Makers, the Street of 
the Spice Men, the Street of the Dyers, etc. The 
longest and busiest thoroughfare of aU is the famous 
“Street \Miich Is Called Straight,” mentioned in the 
Bible m connection with St. Paul’s conversion to 
Christianity. 

Famous for Handicraft 

The looms of Damascus hax'e been famous for many 
centuries; and in this city, where everything is still 
done in the most primitb e w ay, where meal is ground 
in stone mills turned by camels, you may still see the 
hand looms worked by a weaver and his draw boy. 
On these looms are made the beautiful damasks that 
were known throughout Europe and Asia as early as 
the time of the Crusades. 

The Damascus blades, for which Damascus was also 
noted in the Middle -•^ges, have not been foiged here 
since the 14th century, when Timur Leng, the terrible 
Tatar conqueror, raided the city and carried off all 
the great armorers to his own capital. These blades 
were so keen that they could cut a floating web; so 
hard that they would shear an iron spear in two as 
if it were a reed; so elastic that they would bend to 
a right angle and then spring back as straight as ei er. 
Tlie painstaking twisting and welding of two grades 
of iron or steel gave them their cutting properties and 
also produced a beautiful watermark pattern. To 
make the swords and scimitars still more attractive, 
the handles were inlaid with gold and silver in mar- 
x'elous designs. Damascus today is still famed for 
exquisite inlay and fih'gree work. 

» Prominent in Ancient and Alodem History 

There are no records of when Damascus was foimd- 
ed. It was thriving when Abraham “followed the course 
of the sun into foreign lands,” and is said to be the 
oldest city in the world. It is rich in historical memo- 
ries of the early Christian missionaries and of its 
capture by the Crusaders. Here died the sultan Sala- 
din, foe of the Crusaders, and here he lies buried. 

'The first mention of Damascus is in Egyptian rec- 
ords of four thousand years ago. After 1200 B.c. the 



THE PAMOLfS BLADES OF DAMASCUS 





- DAMROSCH 

he « IS to (lie when Pythui sud ienly rushed 
through the crowd into his arms II s horse hjd 
been killed and it was only through an almost 
superhuman effort that he was able to arrive in 
tune Then each of the friends pleaded to heal 
lowed to die for the other Dionysius was so 
moved that he pardoned them both and begged 
that he might be allowed to share in their 
marvelous friendship 

The Knights of Pythias a fraternal society 
founded at Washington D C in 1864 takes 
its name from the Pythu« of this story 
D'^MROSCll WAL-tLiiJoHSKvrs (1862-1950) 
Genial Dr Walter Damtosch devoted his life to 
spreading the love of good mus c in Amenra 
Thousands of people heard their first classical 
programs in hia radio concerts He was equally 


kingdom of Damascus became a jiowerfut state that vigorous in hu support of unknown composers and 
long defied Assyria In 732 b c however Tiglath roan? of them became famous 


,r HI king of Assyria took the «ty The Uible 
tella of Dwde conquest of Danuscua In 333 nc 
it fell prey to Alexander and in a n 63 to Rome 
From MG to the time of the first World War Dam 
ascus was m Arab and Turki'h hands except for a 
brief interval when it was held by the Crusaders ui the 
I2th century After the war Syria was made a man 
date of France In 1935 a nationilut uprising oo> 
curred and Damascus suffered extensive damage from 
bombardment by the French During the 
second World War the city was occupied by 
United Nations forces («« Syria) PopuU* 
t un (1944 cen us) 201 197 
DaM'OCLGS TheuDcertamtyof human hap- 
piness is illustrated by the story of Damocles 
who was one of tie courtiers and flattereis 
of the elder Dionysius tyrant of Syracuse 
in Sicily in the 4th century 6 c According 
to the story Damocles once extolled in the 
highest terms the grandeur and happiness of 
the king Instead of being pleased the king 
reproved Dionysius in a singular way He 
was placed at a magnificent banquet sur 
rounded by all the splendor of royalty In 
the midst of his enjoyment suddenly looking 
upward he saw a naked sword hanging bv a 
single horsehair above his head typifying the 
uncertainty of a ruler s bfe The sword of 
Damocles has thus become a proverbial ex 
pre^sion for uncertainty and danger 
Damon and pythIAS There is no more 
beautiful story of fnendihip than that told 
in ancient times of Damon and Pythias 
Pythias (or more properly Pliintias) was 
condemned to death because he opposed Dimiysnis 
tyrant of Syracuse He begged to be allowed toietnm 
home to bid farewell to his wife and child Damon 
came forward and offered himself as surety for his 
fnend promis ng to die m his stwd if Pythias did not 
return 


WALTEK DAMROSCH 


Damrosch was bom iQ Breslau Silesia on Jan 30 
1362 H» father Leopold was one of the foreincist 
European conductors of his day and his mother was 
a former opera singer Halter studied muse from 
childhood In 1871 the elder Damrosch became con 
ductor of the Anon Society a New York City choral 
group and the family emignted to America 
Young Damrosch made rapid progress At 16 he 
was sccompanut to a concert violinist At]8 hewas 
elected permanent condue* 
tor of the Newark Harmon 
to Society When ha father 
died in ISSo Walter suc- 
ceeded him as conductor of 
both the Oratorio Society 
and the New York Bym 
phony Society Hu father 
also had contracted with the 
Metcopohton Opera to oon 
duet a eeason of German 
opera Walter Damrosch 
finished the season and took 
the company on tour The 
next year he was appointed 
second conductor of the 
Metropolitan under Anton 
Beidl In 1890 Damrosch 
marned Margaret Blame 
daughter of the American 
statesman James G Blaine 
They had four daughters 
In 1895 Damrosch found 
tbe Damrcuch Opera 
Cbopany Eight years Lifer 
he reorganised the New York Symphony Society mto 
a permanent orchestra Durmg his 24 years as its con 
doctor Damroxch made many tours to cities that had 
never hcani symphonic music In 1925 he broadcast 
the first radio concert Later be began a radio senes 
forcbildiCD Although not a musical genius Damrosch 



The time of execution approached IVthus had 1iadsuhsto»t«d musical taste He composed s« operas 

not come and Damon w as already at the place where and several cantatas and groups of songs 
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EXPRESSION through MOVEMENT m DANCING 



THE ELEGANCE OF BALLET 


Two Umversity of Wisconsin students are shown here in a dance composition of their 
own creation. Miss Margaret H’Doubler, professor of dance at the university, did 

much to establish creative dancing as an integral part of education in America. 

■pvANCE. Movement is the fii-st form of e\pression. 

^ Children make themselves understood through 
movement long before they can talk. They smile or 
frown to show pleasure or pain. They point, wave, and 
hold out their arms to be lifted. Long after people can 
talk — all thiough life, in fact — they express 
themselves through movement. They shrug, 
raise their eyebrows, and use their hands 
to tell a thought or emphasize a meaning. 

They make less literal, usually uninten- 
tional, statements with their bodies. They 
walk with a swing when they are happy and 
stifflj' when they are angrjx Their shoulders 
droop when they are sad and lift if some- 
thing cheere them. 

Usually w hen children are verj' young they 
learn the pleasure of rhythmic movement, of 
skipping, hopping, or walking “m time," 
with or without music. They may learn 
too that it is fun to pose, as children do 
when they “play statues.” In posing, they 
are expiessing a meaning, but they are also 
creating pictures with their bodies. 

All these elements of movement are the 
material from w hich dance is made. Dancing 
has been defined as rhjdhmic movement 
which does not accomplish a practical pur- 
pose. (Rowing a boat, for example, is rhyth- 
mic movement, but it is not dancing.) Danc- 
ing may make direct statements, almost like 

speech, through everj'da5’- gestures converted j ^ ^ , 

mto pantomime. It may make less direct of concentrated effort can give a dancer 
statements through less literal kinds of move- bv' eS .Surdf y^onSrASlncM ‘da«er! 


ment. And it always creates a design 
or picture in space. 

What Dancing Gives to the Dancer 
People may dance just for the fun 
of rhjThmic movement. Dancing 
then is a kind of play. RTien people 
dance this w’aj’’ in couples, they are 
using a means which boys and girls 
and men and w omen have of enjo3’ing 
each othei 's compan}'. I’nien they do 
it in laigei numbers, as in square 
dancing, the feeling of belonging to a 
gioup is added. 

Dancing can be a creative experi- 
ence. All people, especially when 
they are j'oung, have thoughts and 
feelings they cannot put into words 
These are important, and the urge to 
express them is great. Dancing maj’ 
be the best medium, since movement 
is as natural as speech and often more 
expressive. 

Modern dance has found an im- 
portant place in American schools 
and colleges for tins reason. It is 
based on controlled natural move- 
ments of the bod3'. Without using pantomime, it con- 
ve3’s meaning through movement. Young dancers 
learn to sa3’ with their bodies things the3' would other- 
wise have to leave unsaid. This dancing is not self 
e.xpression, but a statement of the dancer’s feehngs 
about Ufe. (Modem dance 



and other t3q)es are dis- 
cussed again later in this 
article.) 

Ballet dancing also may 
be e.xpressive, but its api- 
peal is first of all to the 
eye. The ballet dancer 
must alw a3's create a beau- 
tiful pattern m space. Tlie 
teclmique is traditional 
and involves movements 
which aie not natural. It 
requires special training 
The 3mung dancer gets his 
chief satisfactions from 
mastering a difficult tech- 
nique, learning to use liis 
body to cieate design, and 
developing an understand- 
ing of professional ballet. 

In tap and soft-shoe 
dancing there is the pleas- 
ure of fast rh3'tlunic move- 
ment and intricate steps 
skillfull3' performed. This 
dancing appeals especiall3' 
to people with a touch of 



— — 14a — - — dance 

showmanship-whO house Without mu%ic 


like to entertain ! 

From Creative Ej j 
perlence Into Art I 
Technique cons ts 
of the characteristic 
movements of a par 
ticular type of dance 
Form IS the way tl esc 
mo\eineats ate put 
together Form giveS 
unity to a dance by 
composing the parts I 
into a col erent whole 
It enables the dancer 
to contey meaning to 
otl ers and to give 
aesthetic pleasure 
When a person 
dances in response to 
his o\n need tech 




K Or hearing music 
makes them dance 
At about five they 
may enjoy dancing to 
the music of their oivji 
> , ' phonograph records 

^ ' 'll ^ Rhythrnic games and 

k i ery school or kinder 
I K garten and later la 
k I jK ; tl e primary grades 

I f W i footer all their dance 

i ^ Siturday class 

niav be desirable if 8 
'■* T* child IS mterested A 

good teacher using 
h«»» » memten o( free-dance methods 
nt.»»dtS»V«"iv * guides her pupils uj 
rhythmic movement 


nique and form are notwp'”'**nt though th^yro^yln and cobrdinatKsn She lets them develop creatively 
crease his satisfaction But when dancing is performed by encouraging them to make up their own dances 
for the effect on an audience it becomes either art or What Dancing Gi»e» to the Watcher 

entertainment or a combination of tlie two Then A good dance performance pleases the eyes There 
mast^ of technique a'td the U'>e of form ate essential u aesthetic plessute vn seeing people move beaut fully 

These ere achieved opW through senous study beyond and create satisfactory designs m space Dancing may 
the high school or a»a^ur level appeal to »he emotions tlirougb a story or idea Musi 

Some colleges have excellent dance departments calaccompaniment gives pleasure through the ears 
where young people can get a good foundat oo in the But dancing as an art form yields its deepest sat a- 
modem dance Theatn el dancing calls for training faction through communication between the dancer 
in profemonal schools Ballet training should begin and the watcl er All movement has a psychic accom 
atSoraveaw 'Mthti^e^orkat ll or 12 Feoplewbo paniraent callvd roetakineeis (yiil-a-A:Pn« sis’! which, 
intend to make ballet & '^ateer need regular intensive gives it meaning Muscular sympathy known as kiti 
training betwe n 14 a°d 18 esthetic (Hn-as^WITc) sj mpathy enables n receptive 

Little Children Dance Watcher to experience the psychic accompaniment of a 

Children may begut liunce as young as three or dancers movements and m doing so to share m the 
four years They are happy just dancmg around the meaning and emotion of the dance 

SQUARg DANCING PROVIDES FUN AND COMPANIONSHIP 
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Dancing through the Ages — Primitive to Modern 


■j^O ONE knows when man first danced. Aroheolo- 
’ gists believe he has always danced, that he danced 
before he formed sounds into words. Thousands of 
yeare ago cave men made drawings 
and paintings of men and animals 
on the walls of their cave homes in 
southwestern Europe. They^ drew 
hunters in wide leaps in the act 
of shooting a bow, or with arms 
swimg wide after the release of an 
arrow (for pictures, see Drawing). 

Thej’' drew other figures leaping 
and springing in tj^pical dance 
movements. Archeologists tell us 
that these pictures portraj' ritual 
dances in which the hunters ex- 
pressed the success they hoped to 
achieve in war or in hunting. 

Actual knowledge of such ancient 
fiancing is hmited. But there are 
many regions, particularly in Af- 
liea, Australia, the Americas, and 
island groups, ivhere native races 
are still at a primitive level of 
culture or have been nothin his- 
torical times. Students find that the dancing of all 
these peoples has basic cliaracteristics in common. 
A comparison of e.xisting dances with relics such as 
the cave paintings and stone images leads to the con- 
clusion that primitive people liave alwaj's danced for 
the same reasons and in similar waj’s. 

AN AFRICAN ARISTOCRAT DANCES 


DANCE IN THE BELGIAN CONGO 



To the beat of tom-toms and the jangling 
of tfaeir own ornaments^ these little Afri- 
can girls are performing an ancient tribal 
dance of the Ngbandi. 




\. 



The young man mth the spears is a page to the ‘‘Intore," or snltail nf 
the Ruanda district in Central Africa. The Intore's pages, chosen^r’om 
the best lamihes, are famous for the beauty of them dan“ei 


Primitive people do not understand many things — 
birth, love, sickness, death, day and night, winds 
and storms, the sun and moon and stars, the change 
of seasons, and the beauties of 
nature. They hope for many things 
— an abundance of food, victory 
in war, many children, fertility 
of their animals and crops. Not 
having words iiith which to express 
their emotions and desires, they 
use liiyribniic movements of their 
bodies. They' whirl and leap and 
stamp, lift their arms, bend their 
bodies, kick and bounce. They' shout 
and chant and sing and clap their 
hands and beat on dnuns to time 
the rhytlun of their dances. 

This first dancing of any people 
has the technical name primiiire 
dance. There are at least three 
kinds. Magic or religious dances 
are performed to worsliip a deity, 
to initiate a priest, to secure 
abundance of food (in hunting, fish- 
ing, or farming), and to cure sick- 
ness. Medicine men or priests who have been trained 
from childhood usually direct this type of dancing. 
Dances with a social or tribal purpose are perfonned 
at the birth of a child, at the initiation of boy'S and 
^rls into tribal life, at marriages, at secret-society 
initiations and ceremonies, and when war is imminent 
or in progress. Play dances, or recreational 
, dances, are done just for the W of dancing — 
for sheer pleasure in phy'sical movement. In 
these, the dancers may “show off” their ath- 
letic skill and endurance. 

Forms of the Dances 

Every'where the basic steps of primitive 
dance are similar, with wide, expansive move- 
ments for the men and small, mincing, close- 
to-carth steps for the women. Although tribal 
dances sometimes appear m'ld and unpat- 
terned, they always have rigid rules. Among 
some tribes, a mistake on the part of a dancer 
is punished with death. All members of the 
tribe — men, women, and children — take part, 
if not throughout the dance, then during some 
phase of it. Dancing serves to keep the group 
solidly' united. Sometimes members of a tribe 
are excluded for a brief period, when they are 
in mourning, for example. But at the end of 
the period they' are welcomed back with a 
dance festival. 

hlost primitive peoples have pantomime 
dances in which they' imitate by movement 
and gesture what they wish brought about. 
TlTien they' want victory in V7ar they dance a 
victory dance. Before they go out to hunt 
they' mimic a successful hunt. When they' 



want rain for their crops, they cUnce a ram dance 
Some of the earliest of all dances imitate the move' 
mcnts of animals. These may be simple imitation, » 
means of recording observation They may acquire 
magic or religious meaning, as in hunt dances and 
dances mvolving a sacred animal Or they may be 
performed for coraic effect 

All Dance Stem* from the Primitive 
As a people advances from a primitive state into 
civilization, their dancmg changes in several direc- 
tions The dancmg of a racial group may develop into 
an art form The entire group no longer takes part 
There are performers and watchers The performers go 
through rigid training The watchers understand the 
religious, artistic, and social meaning of every move- 
ment of the dancing This is ttknologie donee — an 
art expression of a race Almost all the dancing of the 
Orient with which Westerners are familiar is of this 
type Only a homogeneous culture produces it 
The livelier phases of pnmitive dancing may de* 
velop into the /elk daret of the common people This 
type exists for the pleasure of the dancers not for 
the entertamment or artistic enioyment of an audi- 
ence (Kt Folk Dance). Side by side with it appears 
the social dance of the upper classes, which has a 


Oancing In 
the Ancient 
CiviltratloRf 


DANCE 

I When the ancient Egyptians £rst 
carved ideographs they used a pic 
ture of a dancmg man to represent 
joy or happiness Paintmgs and 


carvings found m tombs and elsewhere throughout 
E^jrpt show that dancmg was highly developed and 
played an important part in the lives of the people 
The dancers were priests or slaves attached to the 
templea and slaves m tlie service of w ealthy landow n- 
ecs They danced in honor of the gods and at births 
mamagea, funerals, and all royal functions 
The so^ailed Egyptian dances seen today on the 
stage and in motion pictures probably bear little re- 
semblance to the ongmals Ibese modern dances imi- 
tate poses shown m the ancient pictures But the 
artists who created the pictures did not understand 
perspective and foreshortening in drawing They 
merely drew, painted, or carved silhouettes of dance 
poses The flatness and stiffness w ere a matter of artis. 
be convention, not a part of the dancing itself 
Priests performed some ntual dances without spec- 
tators One of these was a ‘dance of stars ” An altar 
represented the sun The dancers, turning rhythmi- 
cally from east to west around it represented the con- 

, _ stellations, the signs of the zodiac and the planets 

remote source m the more sedate pha^ of primitive and symbobzed the harmony of the universe Apia, 


dance As a civilisation becomes more (omplet or 
more demooratic, the folk elements tend to disappear 
fVom recreationaf dancmg Socisf dance, which ns 
individualistic, remains 

Tkeatneal dance is farthest away from the pnmi- 
tive in spirit Other names for this type are epectacu- 
lar and tlaie douce. It may call upon primitive, 
ethnologic, folk, and even social dancmg for inspira- 
tion But It is somethmg put together by many mdi 
viduals not the expression of a race or community 
Such different types aa tap dancing baBet, and exhi 
bition ballroom dancmg belong to this category 

I THE ANCIENT CIVILIZATION 



the sat red black bull with snow-white forehead in- 
spired religious processions in which the people took 
port Korship of Im and Osins wae the source of 
many sacred dances Dances were performed durmg 
funerals to dnve sway evil spints They were 
pamted on the walls of tombs to entertam the soul of 
the person who had died 

Clapping bands, snapping fingers or knockmg 
clappers wm the first accompaniment Later, musical 
instruments were used, including some that were 
similar to the guitar, tambourme, lyre, flute, harp, 
and cymbab Dancers often wore belU on theu’ fingers 
Although ancient Egypt had no thea- 
ters, il had theatrical dancmg In wealthy 
homes slaves danced for the entertain- 
ment of the master and his guests Dur- 
ing religious festivals and celebrations 
temple end privately owned slaves with 
special talent as dancers, acrobats, and 
mimes entertsmed passing crowds m the 
public squares of villages and towns 
Some historians of the dance believe 
that many steps in the modem ballet, 
such as the pirouette, entrechat, ara- 



\u 


besque and jetd, may have ori^ated in the dancin 
of the ancient Egj’ptians. 

Dancing of the Classic Age in Greece 

The writers of ancient Greece often commented on 
the dance. Aristotle invented a favorite definition — 
“imitation of character, emotion, and action by rhyth- 
mic movement.” But all knowledge of the steps and 
movements in Greek dance has come from frescoes, 
reliefs, and vase paintings. These suggest a natural, 
flowing, e'tpressive form of movement. 

Festival dances were a development of all the kinds 
of dancing natural to primitive peoples. There were 
rites in the spring to insure fertility in crops and ani- 
mals. Fall festivals celebrated the harvest. Especial- 
ly arranged dances commemorated great events. Vari- 
ous gods had their special cults which involved danc- 
ing. In Sparta, men danced in armor to increase their 
agilitj' in war. 

Greek drama was bom at the festival of Dionysus 
in the 6th century n.c. (see Drama; Theater). The 
plays aluaj's had a chorus, whose spoken words as- 
sisted and commented upon the action of the play. 
The chorus also danced. Though the setting was a 
theater, the dancing of tragedy' was really ethnologic 
rather than theatrical. Greek tragedy expressed the 
highest relipous concepts of the people; it was not 
mere entertainment. The dancing of the chorus is 
thought to have been processional in type, accompa- 
nied by' rhythmic movements of the body, especially 
the hands and arms. The dances of comedy, on the 
contrary, were done for entertainment. They were 
satirical and lively. Alany would probably' seem vul- 
gar to modem eyes. 

Rituals in Andent Rome 

Ancient Rome borrowed most of its dancing, first 
from the Etruscans and later from the Greeks. There 


were a few native ritua- 
listic dances, however. 
Those of the salii, or 
dancing priests, were per- 
formed by y’oung men of 
patrician families. They 
marched through the 
streets in battle dress, 
each carry'ing a sacred 
shield on the left arm 
and a staff in the right 
hand. At altars and 
temples they' danced a 
war dance, beating their 
shields with their staffs 
and chanting a hymn. 
The lupercalia, a fertility 
dance, honored Faunus 
(Pan). Half-clothed 
y'oung men danced 
through the streets 
swinging whips made 
from the skins of goats 
and striking all who 
came their way. The 
blows were believed to be a charm against child- 
lessness and the ravages of old age. 

Under the Roman Empire the coimtry people con- 
tinued to dance at festivals in honor of the gods. The 
upper-class Roman citizens did not dance themselves 
but demanded professional dancing as entertainment. 
Theatrical dances became popular — in the streets for 
voluntary' offerings, in the circus and the arena, and at 
private parties. Professional dancers were found 
among the Greek slaves in Rome and were also im- 
ported from foreign places, chiefly' Spain. 

The circuses and arenas were huge. The dancer was 
so far away from most of his audience that he had to 
make his gestures and movements very clear if they' 
were to be understood. Exact pantomiming was nec- 
essary'. It represented eveiytbing in the life of the 
ancient Roman: war, religion, poetry', tragedy', com- 
edy', and even the most subtle and personal emotions. 

Under Isero and his successors dancing became de- 
graded and licentious and was generally' frowned 
upon. Isot until more than a thousand y'ears later did 
theatrical dance return to favor. 

Dancing in the Early Christian Church 

The Roman Christian church helped to keep danc- 
ing alive by' using it as part of the ritual of worship. 
The theory is that the Church Fathers sensed the peo- 
ple’s need for dancing, which had been an essential 
element in pagan reli^ous services, and made it a 
part of Christian ceremonials. It was very' staid, but 
still it was dancing. The mass took on a kind of 
rhythmic pattern accompanied by music and song, 
and mystical dances were performed. 

In the 7th century church dances were forbidden, 
but they lingered in places for a long time. It is said 
that in the cathedrals of Seville and Toledo, Spain, 
there were religious dances as late as the early 1930’s. 


DANCE 

FLOWING MOVEMENT PORTRAYED IN GREEK ART 



This sculptured relief from ancient Greece is in the XJffizi Gallery m Florence, Italy. The poses 
of the dancers and their floating draperies suggest that the dancing of Greece was natoral and 
graceful-. Such works of art as this inspired the American dancer Isadora Duncan. 
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j Dan<e in the 
|MId4Ie Agei 


Although the Romaa Christian 
church did much to insure the aur 
vival of dancing in Europe it was 
not the on\y agent People clung to the remnants of 
their ancient rituals One of these was the Maypob 
dance an ancient fertihty dance Another was the 
carole (forerunner of our modem carols) a round or 
circular dance usually accompanied by einging Folk 
dancing flourished m the Middle Ages and court 
dancing appeared 

Pandering troubadours jongleurs and minstirb 
deielopcd the spectacular dance No theater was pro- 
1 idecl for them and the church disapproved of them 
but they kept adding to and improving their enter 
tamment They nould stop and perform whei ever they 
could find an audience— in castles on highroads m 
taverns m streets and market places The dancing 
men and women with the troupes were called gleemen 
andgleettLiidens They became extremely clever Some 
could dance on their hands as well as on their feet 
However they had to compete with acrobats and per* 
forming animals Their audiences did aol appreciate 
fine pantom me which thus became a lost art 
During the Middle Ages the entertainment within 
the church gradually included mystery miracle and 
moiality plays These plays became elaborate with 
large easts and dramatic scenic ejecta They had 
dancing characters such 
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represented death The dance was performed in church 
plays (miracle mystery and morahty pbys) as a 
feature in pubbe entertamrnent and at folk festivals 
The spectacular tournaments of the Feudal Age are 
a hnk m the history of thevtncal danc ng These were 
tnab at arms with definite rules By the middle of the 
I5th century they bad become luiurwus and beautiful 
pageants (tee Knighthood Middle Ages) 

Dance Madneu in the Middle Agea 
Reports of strange kinds of dance hjstena have 
come down from the Middle Ages In the llth and 
12th centuries there n ere occasions after a death or at 
a Christian festival when people danced in the church 
>jad as though obses cd despite pleas by the pnest 
that they stop Ths was a danse macabre so called 
from the Arabic word » akdbr meanmg church 
yards It n thought to have been s frenaied effort to 
comiDumcftte with the dead (The danceofdeath of 
morahty pbys w also known as danse maeabre ) 
Another type was called St Vitus s dance People 
danced in groups until they collapsed Wlien they 
could they got up and danced again The groups 
gatheni^ new members might move from town to 
town The hystena sometimes lasted for months It 
appeared in the Hth and on through the 17th cen 
tury Fear of plague the strain of long wan and 
poverty are thought to have caused the mania 


os the Devil Salome or 
person Red vices vir- 
tues and follies of hu 
man nature At first pet 
formanccs took place be- 
fore the altar of the 
church bter as the 
number of characters in 
creased in the transept 
and nave Eventually 
the cast and the audience 
became so Urge the 
church could not accom 
modate them The pby 
ers began performing on 
the broad front steps 
and the audiences made 
themselves comfortable 
in the churchyard 

The first players and 
dancers were the clergy 
but as the casts grew 
the common people w ere 
given parts Finally the 
drama passed out of the 
church mto the hands of 
the people and danemg 
was again on its way to 
becommg an approved 
public entertamrnent 

The ' dance of death ’ 

appeared during the JjV, 

Middle Ages A skeleton e*rfc 


ENTERTAINMENT IN A MEDIEVAL CASTLE 
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It is difficult for 
Ti’estemers to un- 
derstand Oriental 
dancing, much as 
they maj’ admire its beauty. 

Everj' movement convej’s a tra- 
ditional meaning to members of 
an Oriental audience. Occiden- 
tals see that the movements are 
graceful and expressive, but 
the}’ miss the meaning. One 
characteristic of Oriental danc- 
ing, however, is obvious. Move- 
ments of the arms, shoulders, 
and head are more important 
than footwork. There is a Ea}’ing 
that in the Occident dancing is 
from the waist down and in the 
Orient from the waist up. Men 
are the cliief dancers, but women 
liave taken an important part, 
especially in modem times. 

Dancing in India 
Dr. A. K. Coomarasw amy, an 
authority on Indian art, classi- 
fied Indian dances as nrlta, 
rh}i,hmio dancing without narrative theme; nrtija, 
dramatic dancing with narrative or descriptive theme; 
and natya, the equivalent of acting. 

Dance forms var}’ from the north to the south but 
evei^Tvliere the distinctive cliaraoteristic is gesture 
with related body postures and head movements. The 
use of fingers, hands, and eyes is of first importance. 
There are almost a thousand hand movements and 
signs {hastas). Numerous little bells are worn about 
the ankles, and as the feet move the belb mark 
the rhythm of the dance. Dr. Coomarasw amy wrote: 


“No dancer ties the bells upon 
her ankles before dancing with- 
out first touching her forehead 
and eyes with them and repeat- 
ing a brief prayer.” Sometimes 
the dancers sing. They are ac- 
companied by musical instra- 
ments, generally a drum, a 
stringed instrument, and cym- 
bals, and sometimes by a chorus. 

The naulch dancing of India 
is performed by both men and 
women. It usually has a nana- 
tive theme wliich is expressed 
by movements of the head, eyes, 
brows, and hands. It is danced 
as a rehgious ritual at shrines 
(where the dancers are called 
dcvadasis, or “slaves of god”), at 
festivals, and at pubhc and pri- 
vate entertainments. 

Japanese Dance Drama 
Dancing in Japan was a tradi- 
tional, continuously developed 
art form until the period of the 
second World War. Its best- 
known phases were the noh dance, the habuM, and the 
dancing of geisha girls. 

Noh and kabuki are dance dramas in which dancere 
enact the parts with a combination of pantomime and 
dance. The noh developed in the imperial court. Its 
pace is slow and majestic. There are no leaps in which 
the feet leave the floor, as in Western dancing. One 
foot is kept flat on the floor most of the time. When 
a foot is lifted it is bent upward from the ankle, 
not downward as in toe dancing. Each movement of 
head, body, arms, and legs has a traditional mean- 
ing. The kabuki is a 
more modem and live- 
lier version of the noh. 
These two forms of 
dance drama are the 
chief ethnologic dances 
of Japan. 

The geisha dancei of 
Japan was famous for 
hundreds of years. Her 
profession w as respect- 
ed unless she went be- 
yond her idle as an 
entertainer and mis- 
behaved. Usually as a 
child she was sold to 
a geisha school by 
her parents. There she 
learned to talk gra- 
ciously, smile charm- 
ingly, recite poetr}', 
sing and dance, and 
play the samisen. At 
14 or 15 she was con- 


THESE DANCERS BRING INDIA TO AMERICA 



Uday Shankar, in the foreground, was once a partner of Anna PaWovL He formed a Hindu troupe in 
1930 and afterward toured the world with it “I dance the life of cur gods and our people,” he said. 
Drums played with the hands and a variety of stringed instruments provided the accompaniment. 
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JAPANESE GRACE AND DIGNITY 



Tbis photograph, taken by Soichi Sunaxni, of New 
York City, shows Micl^o Izen, a Japanese- 
American dancer who studied m California and 
Japan. The dance is called ‘Spring RalO^ 


Dancing 
in the 
Orient 
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AfACHE DANCE AS SEEN BY AN INDIAN ARTIST 



Sideied a trained geisha dancer and began 
to serve as a waitress and entertainer at 
banquets, in priiate dining rooms and in 
teabou'ies During tlie occupation 0 / Japan 
by the United fetates after the second 
World War General MacArtbur outlawed 
the sale of Japanese giils to geiiba estab- 
bshments 

Dancing In China 

Thousands of years ago, long before the 
Christian Era dancing was a cultivated 
art in China Dancers perfoimed magiufi 
cent ballets at the Chinese court A cult 
of gymnastic dancers cdled Cong Fou 
taught health and philosophy through 
dancing Dancing was lUo 
part of religious expression 

The art declined through the ages until 
now it is little moie than sty bred ihythmic 
pantomime with slow lieautiful posturing 
and symbolic movements Tlie few actual 
steps used ire simple The costume is tiic 
traditional Chinese diess mode ot fine 
fabiics iichly emhroideied with stars 
moon mountims tieea flowers and drag 
nns Each design has a ayniboUo meaning 

Mei Lan-fang llS9J-ld43Pj thegieate^l 
actor and dancer of his day in China, le- 
created some of the ancient dances espe- 
cially the religious ones He danced female i^tes ev- 
clusivelyi and he danced them with superb grace 


Tac WHITE men who settled 
in Isorth America found the 
Indiana living at a Stone-Age 
level of culture As among all primitive people, done 
ing was a vital part of their lives Magie-religious 
and tnbal ceremonies, in which dancmg played a 
part, dominoted their community bfa There were 
separate dances for men and for women ami others in 
which men, women, and cinidren took part Special 
societies owned some of the dances 
Each tnbe had its characteristic forms, hut cer 
tain fundamental "teps appeared la practically all 0 / 
them These included flat-heel, flat-foot sod sneak 
steps, a toe heel hop, and stamp A bent-knee posi- 
tion was tyiiical Trots kicks, and side steps gave 
scope to the footwork Dancing achieved fluidity 
through flexibility of body postures varying from an 
upnght strut to a deep crouch with head close to 
the ground 

Drums of various sizes beat out the rhythm The 
great war drum had eight drummers There were 
smaller hand drums and water drums Various buds 
of rattles attached to the dancer or held in his band 
helped mark the rhythm Chanting by the drummers 
might accompany the dancing The steady beat was 
either accented or unaccented It often changed from 
slow to fast tempo and to crescendo 
Invasion of their homelands by the white men even- 
tually disrupted the Indians’ tribal life Moreover 


while tlie Indians were still a threat Co peace, Che 
conquerors tried to suppiess tlieir dancing because 
of fear that it would foster a warbke spirit The ol 1 
dances baiesurviied chiefly in the Southwest where 
the cotnrounid life most nearly follows its original 
pattern The Sioux, who are said to have been the 
finest dancers and to have had more than 30 different 
dances now have only one This embodies bits of the 
old dances The Sioux call it by venous names mclud 
mg “grass dance" and ‘ Omaha dance ‘ The Crows of 
Montana, who had not performed their ntual sun 
dance gmee 167-f in 1911 mstituted a new sun dance 
borrowed from the Shoshones (See also Indians ) 


in the I Uttasr IS rooted la the ntual 
WerttrnWorid dance of ancient Egypt the choius 
- — — I of the Greek drama the Roman 
paotoRumes and Wie miracle and mystery plays of 
the Ml Idle ^es It has adopted and refined the tech 
mques of street dancing as it appeared in Egypt 
Rwe and elsewhere 

Ballet has had many definitions Actually it is a 
danced story done accordmg to a traditional tech- 
nique The pattern and movement of the dance are 
known as ehoreofrapliy The designer of the choreog- 
raphy is called a cAerrograpAcr 

Ballet as a recognized system of dance ongmated 
in the court of France In 1531 Catherme de Medici 
thoi the queen mother commissioned a dance spec- 
tacle to he performed in honor of the betiothalof her 
Bwter, Marpiente of Lorraine Called ‘Le Ballet 
Comique cle la Reme’, it is usually considered the 


1 Dancing among the 
American Indiana 
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first ballet. The theme 
was the legend of Cir- 
ce, and the dancers 
were members of the 
court. 

Other ballets fol- 
lowed. The dancers, e\- 
cept for a few profes- 
sionals, were attached 
to the court. The king 
himself took part. 

Dancers used the fash- 
ionable social dances 
of the day, including 
gavottes and minuets. 

They wore the current 
dress without regard 
to the characters they 
represented. A Greek 
goddess, for example, 
might appear in a powdered wig, high heels, and a 
dress of hea^-y brocade with a paimier or hoop skirt. 

Louis XR'', absolute monarch of France, danced the 
roles of the gods in court ballets and helped to 
establish dancing as an art. In 1661 he founded the 
Royal Academy of Dancing. One of his chief collab- 
orators was Jean Baptiste Lull5% a court musician 
and the first composer of ballet music. Another was 
Pierre Beauchamp, a musician and court dancer, who 
first listed ballet technique, including the five positions 
of the feet. 

The French court had set a style, and the other 
courts of Europe followed it. Then, in the last quarter 
of the 17th centurj', ballet moved from the royal 
courts into the theaters. Professionals took over the 
performance, and anyone could attend u ho could pay 
the admission fee. 

Before 1681 there were no women ballet dancers on 
the public stage. !Men danced all the feminine roles. 
The first notable woman dancer was Marie Anne de 
Cupis de Camargo, who danced from 1726 to 1751. 
She introduced xdgorous steps, including the entre- 
chat, wore ballet slippers, discarded hoop skirts and 
corsets, and shortened her skirt to above the ankle. 
Her rival, Marie Sall§, danced the Galatea of ‘Pyg- 
malion’ in a thin Grecian robe. She fought unsuccess- 
fulH for the use of appropriate costumes. 

Jean Georges Koverre (1727-lSlO), a French chore- 
ographer and dancer, popularized the action ballet, 
or ballet with a plot, and developed pantomime. He 
abolished heavy dresses and the masks which had been 
generallj’ worn by dancers in public theaters since 
ancient Greece. 

The center of artistic development in ballet moved 
from France to Italy during the French Revolution. 
By this time the important capitals of Europe had 
theaters where ballet was a regular feature. The great 
dancers appeared in all these cities. 

The Golden Age of Ballet 

Ballet flourished in the romantic era of the 19th 
centurj^ particularly between 1830 and 1850. Women 


dancers were idealized 
Sylphs and drj’ads clad 
in white, with long 
tarlatan skirts (lulus) 
and little wings at 
their shoulders, glid- 
ed about half-lit stages. 
Sometimes they even 
floated above, suspend- 
ed b}’ vires, as Peter 
Pan did later. Women 
dancers learned to leap 
into the air in jump'' 
so smoothly done they 
seemed supernatural 
rather than acrobatic. 
Toe dancing appeared 
for the first time as 
dancers rose to the 
tips of their toes to 
express a superhuman quality. The great ballerinas 
of the day were the Italians Marie Taglioni, Carlotta 
Grisi, and Fanny Cerito; Fanny Elssler, of Wenna; 
and Lucille Grahn, of Copenhagen. Men dancers were 
relativel3'' unimportant. 

Ballet stories m the romantic era were fantastic, 
sometimes \iolent, alvaj's picturesque and imagina- 
tive. ‘Giselle’, created in 1841 to music bj’ Adolphe 
Adam, is still danced toda3'. It tells the stor3" of a peas- 
ant girl, Giselle, who is deceived b3' a duke, goes mad, 
and dies. She becomes a uili, one of a band of girls 
who died before marriage and who come out of their 
graves at night to dance. Compelled b3' the queen of 
the trilis, Giselle lures the remorseful duke into a 
wild dance that ends onl3' v hen he falls unconscious. 

The Ballet in Russia 

The czarist court had for man3’ 3'ears encouraged 
ballet in Russia. There had been an Imperial School 
of Ballet at St. Petersburg since 1728. A Frenchman, 
Marius Petipa, vent to St. Petersburg in 1847 as a 
dancer. He remained to dominate ballet for almost 50 
5-ears as choreographer for the Imperial School. With 
the help of Christian Johannsen, a Dane, and Enrico 
Cecchetti, an Italian, he made Russian ballet the 
most celebrated in the v orld. 

Russian ballet, as developed b3- Petipa, embodied 
the best features of the French, Italian, and earlier 
Russian schools. It is the “classical ballet” of today. 
Technicall3-, it embodies traditional steps, gestures, 
and stage deportment developed through more than 
three centuries. Atleast four ballets from theperiodare 
still popular. Three are faio’ tales with music by Peter 
Tschaikovsky: ‘Swan Lake’, ‘The Sleeping Princess’, 
and ‘Nutcracker’. The fourth is ‘Coppelia’, with music 
by L4o Delibes. It tells the stor3- of a prett3' girl v ho 
impersonates a doll and pretends to come to life, to 
the great confusion of the toymaker. 

Revolution in Ballet 

Ballet in Russia as veil as elsewhere had lost its 
vitality by the end of the 19th century. In most bal- 
lets the music was just an accompaniment to suppR- 


BALLROOM DANCING WAS LIVELY IN 1827 








Here we see how the quadrille looked to a French artist, Jean Isabey, 
in 1827. The European quadrille, which is shown above, is a group ball- 
room dance popular in the 18th and 19th centuries. The American quad- 
rille IS a square dance m wnich tour couples take part. 
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MARTHA GRAHAM’S ‘PRIMITIVE MYSTERIES’ 



The picture above shows one of the earlier group dances created by Martha Graham. A strong and beautiful dancer herself* Martha 
Graham (tn white) composed many dances which expressed basic human experience and emotion. 


the right As often as not it was a jumble 

of e\cerpts from the works of various composers. Chore- 
ograph)' had become routine combinations of estab- 
lished steps. Dancmg might be technicall)' brilliant 
but it was not e\pressive; that is, it communicated 
little to the mind or emotions of the spectators. 

Earl)' in the 20th centur)- a great reformer appeared: 
^lichel Fokine. He had graduated from the Imperial 
School of Ballet in 1898 and was associated with the 
imperial Mar 3 'msk)' Theater. His aim \\ as to rer’ive the 
expressiveness of dancing nhile keeping the basic 
teclmical facilit)' made possible b)' ballet training. 

Sergei Pax-lox-ich Diaghilev, a wealth)' student in 
St. Petersburg, s)'mpathized with Fokine’s ideas. He 
became a producer, and with Fokine as choreographer 
and ballet master introduced a rexitalized Russian 
ballet to Paris in 1909 and to London in 19 1 1 . His suc- 
cess w as enormous. He established a permanent com- 
pany in 1911. Believing in the union of the arts of 
painting and music with the dance, he commissioned 
the finest artists to create scenery and the finest com- 
posers to write music. Vaslav Nijinsk)’, traditionally 
the greatest of all dancers, was with the company in 
1909-13; Anna Pax’lova, in 1909 and 1911, Other 
famous members were Tamara Karsax'ina, Adolph 
Bohn, Serge Lifar, Leonide ^lassine, Alexandra Danil- 
ox'a, Ruth Page, Alicia ^Markova, and Anton Dolin. 

Diagbilev’s company toured Europe and South 
America for almost 20 years. It meant “Russian bal- 
let” to most of the world, though it remained out- 
side Russia. After Diaghilex- died, in 1929, no one 
person had such influence on ballet. (See Ballet.) 


While ballet was reforming 
itself by restoring dramatic ex- 
pressiveness to its ow'n kind of 
dancing, an attempt was being made in Europe and 
America to create an expressive dance freed from tra- 
ditional steps and movements. Several great creative 
artists developed the new dance. 

Isadora Duncan, an .American girl, gave solo recit- 
als in Europe and America. The core of her dance 
philosophy was communication of emotional experi- 
ence by natural moxement. She felt that “nature 
must be the source of all art.” She saw in Greek danc- 
ing the ideal expre=sion of nature, and so she pat- 
terned her dance mox'ements after the postures she 
observed in ancient Greek art. She also found inspira- 
tion in the movements of nature — trees sw a)'ing in the 
wind, rhythmic wax'es, and mox'ing clouds. 

Alox'ement could not be free and natural in restric- 
tix'e clothing, so Isadora danced barelegged and bare- 
footed in a simple Grecian costume. Much of her rev- 
olutionar)' work was done between 1900 and 1908 in 
Russia and in other countries of Europe. Her first 
appearance in -America in her “new dance” was in 
New York City in 1908. 

Tw o men w ho greatly influenced the new dance were 
Francois Delsarte (1811-71), a French student of 
singing, rhetoric, and anatomy, and Emile Jaques- 
Dalcroze (1865-1950), a Swiss music teacher. Del- 
sarte studied the use and meaning of movement in 
real life and established a system of gesture. Dal- 
croze taught a s)stem of free body rh)’thms, called 
eunjthmics, with which to interpret music. Beginning 


Development of 
“Modem Dance” 






Michael Kidd, Amencan ballet dancer and choreo^apher, created the dances for this musical comedjr Dancing in musical shows 
began a climb toward new artistic heights in the 1930*8 *Fiman*s Rainbow* appeared in 1947. 


Augusta jMajnvood {La Petite Atigiista), the first Amer- 
ican ballet dancer to make a European reputation, 
appeared in this ballet in New York a month later. 
‘Giselle’ remained popular in the United States for 
30 years, until ballet itself lost its appeal. 

Early in the 19th centurj’’ the Negro minstrel ap- 
peared, and troupes of minstrels (generally white 
men with faces blackened by burnt cork) were popular 
on the American stage for more than 75 years. The 
banjo, “fiddle,” “bone” clappers, accordion, or tam- 
bourine marked time for their jig, clog, soft^shoe, 
buck-and-w mg, stair, and pedestal dances. 

‘The Black Ciook’, a spectacle produced in 1S66, 
in which there was dancing of high quality, created 
new' standards for musical extravaganzas, burlesque, 
and vaudeville. In the latter part of the 19th century, 
the American people saw dancing in the playhouses 
of large cities, in the “opera houses” of small towns, 
and in the saloons of frontier communities. 

By the early 1900’s theatrical dancing was an art 
in its own right. The top dancers of the W'oild were 
appearing m American theaters. Loie Fuller thrilled 
audiences w ith performances in w hich she manipulated 
a fluttering, diaphanous silk costume under changing 
colored lights to create startling illusions of flowers, 
rainbows, writhing snakes, and swirling flames. Ruth 
St Denis and Isadora Duncan had started their revo- 
lutionary reforms. 

Ballet Gains New Life 

Interest in ballet revived in 1908 when Adeline 
Gen5e, a Danish ballerina, appeared in New York. 
Diaghilev brought his Russian ballet to the United 
States in 1916. Pavlova and her troupe made regular 
tours between 1910 and 1925 {see Pavlova). By 1930 
ballet had become a real part of the nation’s artis- 


tic life. Adolph Bolm and IMikhail jNIordkin, former 
partners of Pavlova, were teaching and dancing here, 
as was Michel Fokine. Vera Fokina appeared with her 
husband in vanous cities during the 1920’s. 

In 1933 the Ballet Russe de Monte Carlo brought to 
the United States the best Russian dancers living out- 
side the So^'iet Union. Catherine Littlefield founded 
the first all-Amencan ballet in 1935. It existed 
until 1942 when its men dancers went into armed 
serx'ice. Lincoln ICirstein set up a small touring 
group. Ballet Caravan, in 1936. In 1938 it became 
the American Ballet Caravan; it disbanded in 1941. 
Ruth Page and Bentley Stone founded a company 
in Chicago in 1938. Ballet Theatre was organized in 
New York in 1939; the New York City BaUet, in 1948. 

Dancing in Musical Shows 

Dancing in musical comedies, vaudex'ille, and mo- 
tion pictures has tended to be of the tap or soft-shoe 
types. In both of these the dancer taps out the 
rhythm of the dance with his feet. The tap dancer 
has metal plates on the bottoms of his shoes at the 
toes or heels or both. The soft-shoe dancer wears 
shoes with soft soles and no metal plates. 

_ Tap and soft-shoe dancing originated in the clogs, 
jigs, and hornpipes of Europe and in the clog and 
shuffle dances of the American Negroes. Among the 
great exponents have been Fred Stone, David hlont- 
gomery, George M. Cohan, Eddie Foy, and Pat Rooney. 
Bill Robinson, Fred Astaire, Paul Draper, and Ray 
Bolger have all been true artists in this medium. 

A third tj'pe of popular stage dancing is line danc- 
ing. Its attraction lies in the precision with which 
many dancers perform the same steps. The Rockettes, 
of Radio City hlusic Hall in New York City, ex- 
emplify this type. 


Modem dance began an m- 
vasion c! mnswal cotnedy \n 
1932 when Done Humphrey 
and Charles Wejdinan staged 
dances for 'Americana' 
George Balanchine started 
another trend by creating a 
ballet, 'Slaughter on Tenth 
Aienue’, for ‘On Your Toes' 
uil936 Thistrendhelpedbal 
let as w ell as musical comedy 
Dancmg erpanded spectac- 
ularly A number of motion 
pictures had ballet themes 
and used the finest dancers 
Other pictures had elaborate 
sequences m popular dance 
styles Ice-revue skaters per- 
formed ballets on skates 
Night clubs presented every 
type of dancing Television 
provided laany new possibih 
ties in the Geld of dancmg 


their social gatherm^ by 
dancing rounda These were 
done m a circle tc the accora- 
paniment of singing or hand 
clapping They bad an an- 
cient ongm in pnimtive ntu- 


IRENE AND VERNON CASTLE 
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dances Then ragtime music, 
which had ongmalcd among 
the Southern Negroes, ap- 
peared Dances became jerl^ 
and fast, less dignified and 
graceful Popular ones were 
the turkey trot, bunny hug, 
and gnzzly bear 

Vemon and Irene Castle 
were sensationally popular 
exhibition ballroom dancers 
in 1913^14 They refined the 
early ragtime steps mto so- 
phisticated dances, mtroduc 
ing the one-etep, Castle walk, 
fo-c trot, Castle poifca, and 
hesitation wait* They ako 
poputariied the maxixe from 
Brazil and the tango from 
Argentina 

After the advent of jazz 
mu>te, about I9U lazz dano- 
log which was an exaggera- 
tion of ragtime rhj'tbms and 
steps, appeared It reached 
a peak of popubnty m the 
1920’8 Two favorite dances 
were the Charleston and the 
black bottom Jitterbug 
dancing followed, along with 
swmg, or Jive, the phase in- 


5 FEET MOVE IN THE WALTS 


The wolt* i( done In fhree- 
qvarterhme lithe monbegins 
With fill tefi foot, then the girl 
itarti with her right foot 


Eatepe la IVir u Th«r aepolenied hi 

about 1935 Among the first 

D which members of a tribe circled about an altar and most popular jitterbug dances were the Lmdy 

or other eymbol Non, however, they were purely so- hop, the shag, the ^ay Q> and truckin' 
cial And people everywhere m the Western World South American dances became more and more 
have since enjoyed social, or ballroom, dancing popular Square dancing, a type of folk dance, be- 

Tbe mam development was m France The dancmg came prevalent («ee Folk Dance) But the waltz and 
of the upper classes was called danse 6<use (“low fox trot remamed favontes through these changes 
dance”) bwsuse at first it 
was slow and dignified and 
without jumps The anatoc 
racy, however, gradually bor- 
row^ steps from the dante 
haute ("hieh dance ’) of the 
common people— the skippmg 
jumpmg folk dances Among 
dances which evoked were 
the pavane, galliard, volta, 
couraote, allemande, gavotte, 
hranle, mmuet, cotillion, Ian 
cers, waltz, quadnllc, polka, 
galop, Bchottische, and ma- 
zurlm (For defimtions, see 
Fact-Index ) 

Ballroom dancmg in Amer- 
ica reflected that la Europe 
until early m the 20th cen- 
tury. At that tune the 
waltz and the two-«tep were 
the only popular social 
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Dandelion. The dandelion is a champion among 
plants for getting along in the world. Each plant will 
grow year after 5’^ear from a deep, fleshy root. The 
deeply scalloped leaves grow in a low crown near the 
ground. If the leaves or the flowers are cut, more grow 
in a few days. The hollow flower stems can grow two 
or three feet high to reach sunlight. But they hug 
the groimd if a householder keeps the plants cut with 
a lawn mower. The best waj' to get rid of dandelions 
in a lawn is to use a weed killer such as 2,4-D (see 
Weeds). They may also be pulled, but it is neces- 
sarj' to loosen the plant in the ground so that the 
whole taproot comes out. 

The dandelion also has a splendid way of scattering 
seed. Each flower has 150 or more little blades 
(florets) set in a cup. (For a picture in color, see 
Flowers.) Each floret is really a little flower. It has 
parts for growing and catching pollen, and the lower 
end produces a seed. When the seed ripens, it pushes 
up a featherj’’ structure called a pappus, on a thread- 
like stalk. All the pappi together make up a round 
“blowball.” From this the wind takes the feathered 
seeds and scatters them far and wide. 

We have several uses for this hardy plant. The 
leaves can be boiled like spinach or eaten raw in 
salads. In some localities it is grown in beds for sale 
as food. Roasted roots can be used like coffee. The 
mUky juice Gates) of the plants supplies a little rub- 
ber. A Russian dandelion called the kok-saghyz gives 
the best jdeld. 

Dandelions are natives of Europe and Asia ; but they 
have spread through all temperate lands. They belong 
to the composite family of plants. They bloom 
throughout the spring and summer. Scientific name 
of the common dandelion, Taraxacum officinale. 
Dante: {dan'ta) Alighieri (1265-1321). Just as 
the Renaissance or “rebirth” of literature and art 
started in Italy, the countr3'’s greatest poet was bom 


in Florence. His familj' belonged to the nobility. As 
with other great men, a halo of legends surrounds his 
early life, but the essential facts are told in his book 
called Wita Nuova’ (New Life). When only nine years 
old he met the Beatrice of his later poems and formed 
a passion for her which never cooled and which in- 
fluenced the whole course of his later life. 

Dante’s education gave him a mastery of the Latin 
learning of that day. As a citizen of one of the chief 
of the little city-republics he played his part in the 
political and military conflicts which were tearing all 
Italy to pieces (see Guelfs and Ghibellines). He rose 
to high ofiiee in Florence and was sent on an em- 
bass3'’ to the Pope at Rome in 1301. UTien the vic- 
tory of the more extreme party in Florence (the 
Black Guelfs) resulted in the banishment of the lead- 
ers of the opposite party (the UTiite Guelfs), Dante 
was included (1302); and later he with others was 
condemned to be burned alive if caught. 

The remainder of the poet’s life was spent in bitter 
exile. He himself saj's: “Through almost all parts of 
Italj", a wanderer, well nigh a beggar, I have trav- 
eled, showing against my will the wounds of fortune.” 
His sjunpathies now were entirety with the Ghibelline 
party, and he looked — though in vain — ^to the Em- 
peror in Germany as the source from which unity 
and order should come to cure the anarchj- of Italy. 
He died in 1321, in Raveima, a beautiful old Italian 
city situated among the lagoons of the Adriatic 
some distance south of where the River Po enters 
that eastern sea. 

There in a marble um still reposes the poet’s bodity 
remains, beneath a tomb which the poet Byron called 
“a little cupola more neat than solemn.” The por- 
trait bj' his Florentine friend Giotto preserves his 
features for us as thej' vere before the cares and sor- 
rows of exile had left their marks upon him. But his 
true monument, known and loved by poets, artists. 



and scholars everjmhere, is his im- 
mortal poem, the ‘Divine Comedy^. 

No work except the Bible and 
Shakespeare’s plays has given rise 
to so much literature. It was copied 
in 600 manuscripts before the inven- 
tion of printing, and about 300 
printed editions hax'e been issued. 
It has been translated into foreign 
languages more than 300 times; and 
unnumbered introductions, essaj's, 
and commentaries have been written 
on or about it. Dante had not been 
dead 20 years before Italy recog- 
nized that he had been its greatest 
man. About 50 years after Dante’s 
death a public lectureship on the 
‘Divine Comedy’ was established at 
Florence. The first appointee to 
this chair was Giov'anni Boccaccio. 
It was a fitting choice, for Boccaccio 
was the founder of Italian prose, as 
Dante had been of Italian poetry. 



The T)iviiie Cotnedy* is a descriptive sarr&tive of 
an imagmaty journey through Hell (/n/emo), Purga- 
tory (Puriotono), and Heaven (Paroduo) Theaetion 
begins on Good Friday o! the year 1300 and ends on 
the Sunday after Easter The poet pictures buasdt 
journeymg these ten days down through the abyss of 
Hell, up the mount of Purgatory, and on up through 
all but the highest circles of Heaaen The Roman 
poet Veigil serves as his guide in Hell and Purgato^, 
the “divine Beatrice” in Heaven The book is crow ded 
with hundreds of persons whom Dante meets along the 
way Some are imaginary symbolic figure\ but most 
of them are actual histone persons from the distant 
past and from the poet’s own time 

In its wealth of imagery and m the power of its 
language, the poem has never been surpassed It b 
written in terra nnut consisting of stanras of three 
Imes rhyming ABA, BCB CDC, and so on In Dan- 
te’s hands the verse has a noble and sustained effect 
It la a difficult form, however and has been bttle used 
since bis tune 

DanTON (dan~l6n'), Gtonons JacdTOS (1750-1794) 
“I am Danton, sufficiently known in the Revolution 
I shall soon pass to nothingness, but my name viU 
Lve m the Pantheon of ^tory " This was the reply 
of the great leader of the French Revolution when 
asked his name by the court which condemned him 
to death 

For two years, 1792-94, he had been guiding and 
controlling the destimee of FnBet ^TieB the coua- 
tty was threatened by outside foes, he aroused his 
countrymen by his famous cry ‘'We must dare, and 
again dare, and dare without end ” And inspired 
by this challenge they drove the Austrian ini^er 
from their sod Along with Marat and Camille Des- 
moulins Danton had founded the Cordeliere Club 
which soon became the rallying point of all the hotter 
revolutionists 

The man who thus became the leader of the people 
of Pans had not an attractive appearance His face 
was pitted with smallpov, and he deacnbed himself as 
having “the athletic shape and the stemvisa^of the 
Liberty for which he was ready to die " 

An able and eloquent lawj er, he was inspired by an 
ardent patriotism which he managed to commumcate 
to others Although an eirtreme repubhcan, be was 
anxious to keep all Frenchmen working together for 
the good of the country When the aristocrats and 
imtgres (emigrant nobles) persisted in opposing the 
cause to which he devoted his life, he with Marat and 
Robespierre Inaugurated the Reign of Terror, which 
was earned Out by the Revolutionary Tribunal 

When invasion was repelled and royalist opnsmgs 
put down, Danton was the first to advocate that the 
system of Terror be abolished The need for it was 
then past, in his opinion His associate Robespierre, 
unwilbng to ^enfice any of his power for the good of 
the country, decided that Danton should be brought 
before the Revolutionary Tribunal and condemned 
to death St Just, a member of the Committee of 


DANUBE 

Publie Safety, denounced Danton, nnd because of 
the inflamed passions of the time, the great leader’s 
doom was certain. 

A friend of Danton’g urged him to resist arrest, but 
he K[died ‘ That means the sheddmg of blood, and 
I am Bick of it. I would rather be guillotmed than 
gcidlotine ” BTien urged tc Bee, he end “Whither 
fleet You do not carry your country on the sole of 
3 four ehoc ” Before he was executed he declared, 
“A year ago I proposed the establishment of the Revo 
luttonary Tribunal I ask pardon for it, of God and 
man ” His fame remains secure as one of the ablest 
as well as noblest of the iron leaders of the Revolution 
which overthrew the old monarchy m France 
Danube (ddn'ch) river, in a pleasant little val- 
ley of the Black Forest — a northern spur of the Alps— 
a tiny stream conics tumbling down the rocks and, 
gathering volume and strength from many spnngs and 
nvulets, cuts a channel across the sunny elopes and 
apreadn^ bayfields of south Germany This Lttle 
stream, &e Brege, with its twin sister, the Bngach, is 
the source of the Danube, the greatest river of Europe 
next to the Volga The Danube has been emce ear- 
best history a great water highway, connectuig and 
dmding varied and interesting satiODabtiee, rather- 
ing the waters of more than 300 tnbutenes, and dnm- 
ing one-tenth of Europe in its course of 1 750 miles 
from the southwest corner of Germany to the Black 
Sea A cans) lOS miles long binds it to its eister 
nver the Rhine by connecting its tributary the Alt- 
mub) with the River Mam So close are the head- 
wateia of the Danube, draining to the Black Sea to 
the course of the Rhine, running to the North Sea, 
that It IS often said that the deflection caused by a 
single pebble might detennme the dettmy of a rain- 
drop falling on the dividing highlands 
Once a Roman frontier, the Danube through pass- 
ing centuries has been m turn the hi^way of west- 
witd moving Huns, Slavs, and htagyars, a barrier and 
a goal for Russian, Austrian, German, Bulgarian, 
TUrlusb, and Rumanian armies, and the channel of 
eastward- andeoutbward flowing German culture and 
loflueoce Great states, great men, and great cities 
have flourished on its banks, and the Danube alone 
remains unchangmg and untroubled 
In (ts course across southern Germany it is not yet 
the “beautiful blue Danube” of song, but a rushing 
stream hurrying along among wooded hills and fertile 
meadows, past picturesque Bavarian towns At Rat- 
isbon (now called Regensburg) its northernmost 
point, the Danube is alive with towboats, barges, 
and rafts busied with the commerce of gram growing 
Bavana Soon the Bohemian fulls edge down the nver 
and deflect its course southeast to Vienna. Then 
a journey of 30 nules bnngs one to Bratislava and 
the edge of the rich plain (Alfold) of Hungary, check 
ered with growmg crops In fertile valleys wbte- 
walled villages shimmer in the sunhght among yellow 
Gelds of ripening gram One now hears the musical 
Magyar tongue, and sees a new type of face, suggest- 
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The mighty Danube River gathers its waters from a drainage basin of more than 320,000 square miles. From the Black Forest of 
southern Germany to the Black Sea its course lies through the lofty Alps and southward across the broad Hungarian plains. After 
dashing through the narrow Iron Gate it flows over the low marshlands of southern Rumania to the sea. 


ing a -n-anner sun, a longer summer, and habitual out- 
of-door life. After passing tlirough Bratislava, the 
Danube flows almost 100 miles east into Hungary. 
Then the river makes a great bend and begins its 500- 
mile journey into the south. 

At Budapest imposing bridges span the Danube’s 
course. Below the city laughing groups of women 
stand knee-deep in its shallows beating clothes with 
wooden mallets. Tree-embowered \'illages nestle long 
distances apart at the foot of ^^neyard-clad slopes. 
Occasionally one passes a group of fishermen’s huts 
and miles of nets drying in the sun. Canals contribute 
their burden of huge cargoes of grain and lumber from 
the Hungarian plains. After passing the junction of 
the eastward-flowing Drava and Sava and the great 
southward-flowing Tisza (or Theiss) with the Danube, 
one comes to fateful Belgrade, Yugoslavia’s capital. 
Here the mighty river, again heading east, spreads 
out like a wide lake, with the little white homesteads 
of the Serbian peasants dotting its shores. 

The Kazan Narrows and the “iron Gate” 

A hundred miles farther on one comes to the black 
beetling clifis of the Kazan defile, where the Danube 
narrows to 160 yards and there is almost twilight 
gloom. A long gash in the face of the almost perpen- 
dicular rock walls tells of the road Trajan’s warriors 
bmlt on the way to found the colony of Dacia, 
Rumania’s ancestor. Just below, the river gathers all 
its force and batters its way between the Balkan and 
Carpathian ranges through the historic gorge known 
as the “Iron Gate’’ of Orsova. The commercial impor- 


tance of the Danube necessitated the blasting of a 
channel here, deep enough to allow river steamers to 
pass the mile and a half of rapids at all seasons. 

As though exhausted by the storming of the Iron 
Gate, the Danube from Orsova on winds sleepily 
through a peaceful countrj'side, separating Rumania 
from Bulgaria — its monotonj' broken only by an 
occasional fisliing hamlet or straggling half-Turk, half- 
Bulgarian, or half-Rumanian town. Beyond Silistria 
the river turns abruptly to the north, with the swampy 
Dobruja on the east all the way to the important 
ports of Braila and Galati. Here, 125 miles from 
the mouth, is the head of nardgation for seagoing 
vessels, and so these cities are the shipping centers 
for agricultural Rumania and other Danubian regions, 
vith docks and grain elevators. Forty-five miles be- 
low Galati, the river di'vides into three arms which 
wander across the flat, swampy delta. 

What the Danube Means to Europe’s Commerce 

The Danube not only senses as a channel for local 
trade among the nations along its banks, but it is 
also the main route by which the cereals, ores, and 
oil of southeastern Europe are exchanged for the man- 
ufactures. The right to enjoj^ free commerce on the 
river is \dtal to every Danube Valley nation. Europe 
recognized this in the Peace of Paris (1856), which 
declared Danube navigation free to all nations. Two 
international commissions governed the river. In 
1938-40 Germany won control. After the second World 
War the Allies agreed to internationalize the river, 
but Russia’s satellite nations got control. 




pANZiG (tMntils) Built on the Vistula River, 
about three miles from the Baltic Sea Dana g became 
a trading center as early as Roman times Thtou^ it 
later passed the commerce of Poland Lithuania and 
Germany, making it one of the Balt c s ch ef ports 
In the 13th century the Dukes of Pomerania made 
Danz g their capital The Teutonic Knights seised it 
in 1310 Under their tyrannical rule it became a 
wealthy member of the Hanseatic League (*ee Han 
seatic League) In 1466 Danzig was ceded to Poland 
hen Poland was partitioned 1”93 % Danz g went 
to Pruss a Except for about seven years during the 
^ apoleonic ars v. hen it w as declared a Free State 
it remained German 1 11 after the first World War 
To give the revived nation of Poland a seaport the 
Treaty of \crsailles in 1919 made Danz g a Free Dty 
protected by the League of Nations With the buffer 
zone allotted to it the Free City fcallcd Gdansk by 
the Poles) covered 7o4 square m lea It was hoped 
that its serm independence would jn^vent Germany 
and Poland from quarreling over it in the future 
But nine tenths of Danzig a 410 000 inhabitants 
were of German blood and Hitler a r se to power m 
Germany m 1933 launched a strong Hati movement in 
the Free City In 1939 ths Nazi group supported 
Hitler a demand for the return of Danzig to Germany 


DARDANELLES 
(See abo World W ar Second ) Modem Danzig has 
retained its medieval appearance Through the years 
new Btruetures were built to resemble the high steep- 
roofed dwellings and gu Id halls of br ck and stone 
r chly decorated with wrought iron brass and 
scnlptmed figures The Artushof (Arthurs Couit) 
bu It b> mei chant princes as a clubhouse was pre- 
served to serve as a grain exchange The spires of St 
AInrj s Church a great Gothic cathedral begun m 
1343 soar above the c ty Toward the outsk rts arose 
industrial areas and a Baltic seaport Ponulat on of 
Danzig(l950regi«tration) 191 Ool ofGdynia 117 702 
Daphne (dSf nl) One of the beautiful legends of 
Greek mythology tells of the nymph Daphne whom 
Apollo loved When he descended to earth to woo 
her she fled from him and prayed to her mother 
Gaea the earth goddess to save her Through the 
intercessKHi of Gaea Zeus turned Daphne into a 
laurel tree From that t me Apollo made tl e laurel 
his favorite tree and its leav ea were sacred to bim. 
Winnera in the Pythian games as well as great poets, 
were honored with a crown ef laurel 
Pottbly bceause Daphnes {stber wsa ■ nver sod her 
name 6«d to Daphnta bst been tppbed to a genus of 
m oute enietsoesse romnoD m poeds and sUesmi These 
metures sIk csI ed water fleas hsvs b rdbke besds 
branched antennee and traarperent b valre sbellf 


AN ANCIENT GUARDIAN OP THE DARDANELLES 



The Poles, backed by England and France insisted DARDANELLES (*lr di-nlly) A nbbon of sea, 
that the quest on be arbitrated Taking advant^ onlylZaulea long and from one to five miles wide, 
of this protest ILtler fastened on the Danzig wue ' separatea fikirope fi-om the westernmost tip of Asia 
as the first of the excuses for invading Folind and Minor This strait is the Dardanelles It leads from 
starting the second World War So he annexed Danaig the Aegean '!ea to the Sea of Marmara and thence 
on September 1 Durmg the war it suffered relatively through the narrow Bosporus strait to the Black Sea, 
little damage After the war it was given to Poland Thus the Dardmelles is the outer gateway to a great 
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DARDANELLES 

productive area. The world’s ships must pass through 
here to reach the grain ports of the Ukraine and the 
oil ports of Rumania and the Caucasus region. The 
western or European side of the strait is formed by 
the Gallipoli peninsula. 

The strait is rich with history and legend. In an- 
cient times it was called Hellespont (Helle’s Sea) in 
memory of Helle, mythical Boetian princess. She 
was drowned in its swift waters after falling from 
the back of the ram with the golden fleece. Across 
the Hellespont from the eastern side, Leander swam 
nightly to visit his beloved Hero, priestess of Aphro- 
dite. In 480 B.c. Persia’s king Xerxes sent his army 
across the strait on a bridge of boats to invade 
Greece. In 334 b c. Alexander the Great similarly 
crossed from Greece to invade Persia. The strait 
takes its name from the old town of Dardanus. 

The Dardanelles passed into Turkey’s control in 
1453. In later years Turkish control was supported 
by British diplomacy, which sought to bar Russia 
from the Mediterranean. But in the first World War 
Turkey was allied with Germany. The British want- 
ing to get aid to Russia through the Black Sea, tried 
to capture the Gallipoli peninsula in 1915-16. They 
were thrown back and the Dardanelles remained im- 
conquered (see World War, First). 

After Turkey’s defeat in 1917 the Dardanelles be- 
came part of a neutral “zone of straits,’’ under the 
League of Nations. But in 1923 the Treaty of Lau- 
sanne restored the region to Turkey. At first Turkey 
was denied the right to fortify the straits, but this 
right was restored by a treaty signed in hlontreux, 
Switzerland, in 1936. This treaty also permitted 
Turkey to close the straits to belligerent ships in 
wartime. 

Since Turkey was neutral until the last days of the 
second World War, the Montreux treaty kept the 
Dardanelles route to Russia closed to the Allies (see 
World War, Second). With this sea route barred, the 
Allies were forced to build roads through Iran to get 
supplies to Russia. Russia was then determined to 
get part control of the Dardanelles after the war. 
In 1946 Russia made formal demands on Turkey for a 
share in the control, but Turkey refused and again re- 


fused in 1947. As the threat of Russian aggression in 
Europe increased, the United States and Britain en- 
couraged Turkey to stand firm on sole control. Turkey 
did, again refusing Russia in 1950. 

Darius I (550-486 b.c.). One of the most powerful 
monarchs of ancient times was Darius the Great. He 
ruled over the vast Persian Empire that ranged from 
the Aegean Sea on the west to the Indus River on the 
east, encompassing a territory nearly the size of the 
present United States. 

Darius was bom in the reign of the great con- 
queror, King C3TUS I. His father was Hj'staspes, a 
salrap (governor of a satrapy, or province) under 
Cyrus, and a distant relative of the king. Darius 
grew up at the court. When Cyrus’ son and successor, 
Cambyses I, died, the throne wms seized by a pre- 
tended heir, Gaumata. With the help of six Persian 
nobles, Darius assassinated the pretender and estab- 
lished himself as king. 

The sudden change of rulers encouraged many vas- 
sal states to rebel. Darius spent six years putting 
down the revolt. To maintain control, he devised a 
strong uniform system of government (see Persian His- 
tory). He fixed tax rates, set up a standard coinage, 
and wrote a code of laws. He declared, "... I love jus- 
tice, I hate iniquity. It is not my pleasure that the 
lower suffer injustice because of the higher.” 

To encourage trade, Darius dredged the old Egyp- 
tian canal connecting the Nile and the Red Sea. He 
built roads and set up post houses to aid travelers. Un- 
der him, slaves completed building the magnificent 
palaces at Susa and Persepolis. To e.xtend the empire, 
Darius’ generals conquered Thrace and hlacedonia in 
the west and the Punjab and much of the Indus Valley 
in the east. Libya became a satrapy in 512 b.c. Five 
years later Darius made an alliance with Athens; but 
this was shorWived. About 500 b.c. the Ionian Greeks 
revolted from Persian rule (see Persian Wars). 

For 14 years Darius waged intermittent war with 
the Greekp. In 486 b.c., while preparing a campaign 
against the Egyptians, he fell ill and died. His tomb 
was built into a cliff near Persepolis. He left a record 
of his reign chiseled on the side of a rocky cliff over- 
looking the village of Behistun, in Iran. 


How DARWIN Answered NATURE’S RIDDLE 


T^ARWIN, Charles Robekt (1809-1882). The man 
who became England’s greatest biologist was bora 
on Feb. 12, 1809, the birthday of Abraham Lincoln. 
Darwin’s father was a successful and wealthy physi- 
cian; his mother was a daughter of Josiah Wedgwood, 
the famous British potter. She died when Charles 
was eight years old; and the boy was reared by three 
older sisters, who constantly found fault with him. 

At school in his home town of Shrewsbury, young 
Charles was a rather poor student. He cared nothing 
for classical languages and ancient history. He liked 
best to collect shells, birds’ eggs, and coins. He also 
watched birds and insects and helped his brother 
make chemical experiments at home. These activi- 


ties, he said in later years, were the best part of 
his education. 

At the age of 16, Darwin began to study medicine at 
the University of Edinburgh. Here too he found the 
courses dull, and watcliing operations made him ill. In 
1828 he transferred to Cambridge, intending to be- 
come a clergyman. Instead, he devoted most of his 
time to studying plants and animals and later to geol- 
ogy. He received his bachelor’s degree in 1831. 

Then came the event that shaped his life — an ap- 
pointment as unpaid naturalist on the exploring ship 
Beagle. It left England on Dec. 27, 1831, to make 
astronomical observations, chart the southern coasts 
of South America, and sail around the world. The 



voyage, mtfa many side trips on {and, tasted until 
October 1836 During those five years Darwin er- 
araiued geologic formations, collected fossils, and 
studied plants and animals He also began to doubt 
that the many species of lining things had come into 
being at one moment In 1837, soon after returning 
to England, he began to collect information on the 
subject we now call evolution (see Evolution} 

Early Ideas o( Evolution 

Evolution was not a new idea even in Darwin a 
Long before the time of Christ philosophers had ex- 
plained the great variety of 
plants and animals by pro- 
posing "natural ' ways they 
could have developed Before 
ICOO, Sir Walter Raleigh 
concluded that dogs had 
turned into wolves and that 
the different races of men 
were related Several pblos 
ophers also declared that new 
conditions caused plants to 
change into new varieties or 
species 

Comte de Buffon (1707- 
88) went stUl further In his 
36-volume ‘Natural History’, 
he declared that modern am 
malB had evolved, or ' degen 
erated," from others, and so 
on back to the beginning 
Some changes he thought, 
w ere produced when different 
forms interbred others were 
caused by food climate pres- 
sure, and so on According to 
Buffon'a theory, the hippo- 
potamus and elephant are 
large because their ancestor* Thii 
a great deal ofiood, the 
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mi^t have produced the different oi^aniams found 
upon the earth today 

Darwin Attacks the Great l^bjem 
Darwin determined to avoid these mistakes, and to 
collect and teat facts scientifically before explaining 
(hem After his return to England he followed this 
course for 15 months, meanwhile also writing up the 
‘Journal’ of his scientific work oa the Beagle 
Then he happened to read ‘An Essay on the Prui- 
iiple of Population by a British economist Thom is 
Malthus Malthug undertook to prove that human 
CHARLES DARWIN AS A YOUNG MAN P°PUlation9 tend to increase 
more rapidly than food and 



{ other necessities The re- 
sult IS a struggle m which 
some people succeed and be- 
come wealthy while others 
fail or even starve 
Darwin appbed this theory 
to the world of nature Plants 
and animals he knew repro- 
duce so rapidly that the 
earth could not bold them if 
all their young survived This 
meant that there was a con 
stant struggle for space, 
food and shelter, as well as 
against enemies and unfav 
orable conditions Toung 
trees for example struggle 
for space those that grow 
most rapidly survive while 
those that grow slowly be- 
come stunted and die Cer 
tain hawks struggle or com 
pete With each other for the 
mice they eat and the poor- 
est hunters go hungry 
Mice in turn, struggle to 
keep from being caught by 


hair of hons is tawny because it has been blenched by hawks Duntig fngid Winters all living things struggle 


the brilliant sunlight of the tropical plains 


against cold Some endure it and others keep them- 


The Chevaher de Lamarck (1744-1829) maintained eefveewarm butnanydie because they can do neither 


that plants and animals evolved because of an robom 
tendency to progress from simple to complex forms 
Environment, however modified this progresswn and 


o did u 


Strugglu^ and hving or dying could not lead to 
evoluUon if all merubers of each Uving kmd or species 
were exactly alike Bat Darwin found that members 


disuse of parts Giraffes for example, of a single species vary greatly in shape size, color, 


developed long necks by strammg to reach the leaves 
of trees, snakes lost their legs by crawling Buds, 
said Dimarck came from hairy ancestors Their at- 
tempts to fly fore ed air mto the hairs and so tomed 
them into feathers 

Darwm knew about these attempts to expbin evo- 
lution, for his grandfather Erasmus DsfRin had pub- 
lished seveial books contavniug ideas muih like La 
marck's theory of use and disU^e But he felt that MI 
early Writers on the subject had indulged in too much 
speculation and had collected too few facts As a re- 
sult, t^y failed to convince the scientific world that 
evolution had actually taken place They abo^ foiled 
lo give a reasonable explanation of bow 


Etieogth and so on And he also behev^ that most of 
these variations could be inhmte'l, or passed on from 
parents to offspnng (»ee Heredity) 

Under the constant struggle to exist, organisms 
with harmful vanaiions were almost sure to die be- 
fore they could have young ones But hving things 
mtfa Bsefui variations survived and reproduced When 
descendants of these survivors vaned still more, the 
process was repeated In other words, the struggle 
for existence lelecled organisms with helpful vanations 
but made others die out This was the cntical point 
m Darwin's reasoning 

‘This mtnral selection hod two further effects that 
were important Many newly developed organisms 
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remained in their old homes, where they struggled 
successfully against older forms, crowding them out 
of existence. Other new organisms made their way 
into different surroundings, where they prospered and 
kept on changing. During the ages, these two factors 
produced a steady succession of new plants, animals, 
and other organisms. They enabled li\dng things to 
go into all sorts of emdronments and become fitted, 
or adapted, to many different tj’pes of life. Thus 
mammals, wliich started out on drj- land, also spread 
into swamps, lakes, and seas. Some climbed trees, 
some burrowed, and some even became able to fly. 

Danvin wrote a short sketch of his theorj’ in 1842 
and a longer one in 1844. Instead of publishing the 
second statement, however, he continued to collect 
information. He also took time to write books on 
coral reefs, volcanic islands, barnacles, and the geoi- 
ogj’ of South America. Kot till 1856 did he begin 
what would have been a three- or four-volume book 
on the subject of evolution. 

In 1858 he received a manuscript from a young nat- 
uralist, Alfred Russel Wallace, who also had devel- 
oped a theorj’ of natural selection. Although Darwin 
was willing to withdraw in favor of Wallace, his 
friends insisted that he publish his own discoveries 
without further delay. With Wallace’s approval, short 
statements by both men were published late in 1858. 
The scrupulous fairness of the two men prevented any 
rivalri’ between them, and they became good friends. 

Darwin went on to write his famous book ‘On the 
Origin of Species by Means of Natural Selection’, 
which appeared in 1859. In it he presented detailed 
evidence to prove that evolution had taken place and 
showed how natural selection might have brought it 
about. Darwin also suggested that certain animals 
had developed antlers, handsome colors, and so on, 
because mates with those characters were chosen by 
the opposite se.x. This theorj- of sexual selection, how- 
ever, was incidental to the larger one of natural selec- 
tion, which is properly teimed Darwinism. 

Darwin married a cousin, Emma Wedgwood, in 
1839. Tliree 3'eare later the couple moved to a quiet 
countrj' home at Down in Kent, southeast of London. 
There he spent the remainder of Iris life. IMrs. Daredn 
protected her husband from all possible annoj'ance 
and confusion, since both made him ill. 

After completing the ‘Origin of Species’, Darwin 
began ‘The Variation of Animals and Plants under 
Domestication’, which showed how rapidlj' some 
organisms had evolved under artificial instead of 
natural selection. ‘The Descent of jMan’, pubUshed 
in 1871, elaborated the theoiy of sexual selection 
and applied Lamarck’s unsound theory of use and 
disuse. Later books dealt with earthworms, orchids, 
climbing plants, and plants that eat insects. ‘The 
Power of Movement in Plants’ was written with the 
help of Darwin’s son, who became a botanist. Another 
son was an astronomer and two were noted engineers. 

Charles Darwin was lacking in brilliance of any 
showy sort. He once listed his deficiencies — slowness 
of apprehension, limited ability to follow a long and 


abstract train of reasoning, haz}' memory, and awk- 
wardness in ex-pressing himself. But he had, nonethe- 
less, one of the keenest minds of his age. His interests 
were wide, and he made contributions of the first 
importance in many fields. His most noteworthy 
quality, perhaps, was a deep love of science. To thh 
he coupled a fierce, dogged persistence in tracking 
down facts. He cared little for personal fame; this 
was partlj' the reason why he never replied to attacks 
on his work. 

Darwin became very' weak in 1881 and complained 
that he no longer could work. He died on April 19, 
1882, and was buried among England’s greatest men 
in Westminster Abbey. 

Date palm. Four thousand years ago this valu- 
able tree was grown and cultivated along the Euphra- 
tes and Tigris rivers. Where it was too hot and too 
dry- for other plants to grow, the date palm flourished, 
and during all these centuries it has blessed the natives 
with its fruit, its timber, and its cooling shade, under 
which they five, ilany desert parts of Arabia and the 
Sahara would not be habitable were it not for this tree 
which grows in their oases, and which is the most im- 
portant food plant of the great deserts. Egypt alone 
has more than 5,000,000 bearing date palms. 

Not only- is this tree remarkable in its power to re- 
sist heat and drought, but it can also withstand greater 
quantities of alkali in the soil than any- other useful 
fruit tree. This has been a x-ital factor in the develop- 
ment of a date-growing industry in regions of the 
southwestern United States where the soil is too 
alkaline to support any ordinary crop. Dates are 
now being grown successfully in several hot irrigated 
valleys of California and Arizona, notably- in the 
Imperial Valley- of the Saiton Basin, in the Coachella 
Valley- (just north of the Imperial Valley), and in 
the Colorado, Gila, and Salt river valley-s of Arizon.a. 
Other countries where the date is successfully culti- 
vated are China, Italy-, France, and Spain. 

How the Date Palm Grows 

The date palm may attain a height of 100 feet. It 
has a straight rough trunk which bears its large 
cluster of leaves and fruit at the top. The leaves are 
feather-shaped, 12 to 18 feet long, and from 12 to 20 
leaves are produced each y-ear. These remain alive 
and green for several years but finally lose their color 
and bend downward toward the trunk, where they are 
retained in very- arid regions. In other regions the 
leaves finally break off, leaving the trunk rough. 

Date palms are di\'ided into male trees bearing 
staminate blossoms and female trees bearing pistillate 
blossoms (see Flowers). Vliere they- grow in a wild 
state, the wind must carry the pollen from the male 
to the female, but, in cultivation, sprays of male 
blossoms are tied to the female flower clusters. 

Each pistUlate flower cluster produces a bunch of 
dates weighing from 10 to 40 pounds, and a vdgorous 
tree is allowed to produce from 8 to 12 such bunches. 
The tree is grown usually from shoots and begins to 
bear within four to eight y-ears. It continues to bear 
imtil a century- or more old, producing from 60 to 600 



DAVID 



poundi of deliciom fruit a year DaWs are of very nine fe«t tail He braadnhed a «pear that had a 20- 
i it'h food value and arc eaten either fresh or dried pound head of iron and a shift like a weavers beam 
The trunk and leaves of the tree furnt h the Arabs He wore a huge brass helmet and a brass coat of maJ 
with matenaU for building hou es and for weaving that weighed IfiO pounds 

ropes and mats Scientific name F! oentz daeiji (era David lent out as if to kill a beast that preyed on 
(For illu trafion in color aer Fni ts ) his father a flocks He wore no shmmg armor only 

DaViD ttherever the stores of national heroes a shepherds homespun garment He earned no sword 
are told we hear of David who rose from shepherd or spear only a sling hidden ra hia hand and five 
boy to king of Israel nearly 3 000 years ago He meant smooth stones in a bag at hii '•ide 
=0 much to his nation that the B ble carefully teBs As Gol alh came into range David reached into h s 
/ns whole fife from hoyhooef untii death It w a hag pat a stone m his s/ing and fet go with aff hia 
story mingling sentiment and violence noble achieve might The stone pierced Goliath s forehead and he 
ments and dark guilt fell dead David un^heatled Goliaths sword and 

David vasthe youngest son of Jesse amanofBelh cut off the giants head aa a present to Saul The 

tohem H s mother s name IS not recorded tthilcn Philistine army fled in terror 

shepherd he learned to pUv the harp an I to hurl At that time David became a very good fnend of 
stones with deadly accuracy from a slmg Tliese the Lings son Jonathan Even today David and 
skills were to change the course of his fife Jonathan are n cknames for close friends Jonathan 

Saul at that time king of Israel called for imi e pivc the humble shepherd boy his royal garments and 
to quiet his trouble I Spint David came with his bia sword and his bow Davil nowafull fledgedwar 
harp and he was so hand ome and his music so pleas nor fought so bravely agamst tl e Philist nes that the 
mg that Saul made him his armor bearer and musician women of Israel said Saul hath slain his thousands 

Then David met Goliath This PhiU tme had chal and David his Icn (ftowsamfs (I Ram xvui 7) 

lenged Saul for 40 days to send out a man to fight Saul begai to fear that the people woild make 
him B It DO one re'pcinded for Goliath stood over Davidkii^ SohetnedagamindagamtokiUhim He 
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even tried to kill iiis own son Jonathan for shielding to Jerusalem, which his nephew Joab had captured 
Da%nd. Jonathan, how'ever, helped David to escape, for him. Joab also conquered Israel’s neighbors until 
Saul’s army followed and David had to hide. Twice the nation’s power reached even into S 3 Tia. 

Da%dd could have killed Saul, but he preferred being Years of bloodshed and famine followed. David in 
chosen king to seizing the throne by murder. his palace sang of his earlier triumphs and lamented 

In the battle of Gilboa both Saul and Jonathan his sufferings. The treason and death of his favorite 
were killed. With Saul gone, David ruled at Hebron son, Absalom, filled him with grief. David’s worst 
as king of Judah for seven and one-half years. liTien crime was his betrayal of his faithful captain Uriah, 
the king of Israel was murdered, the Israelites so that he might marry Uriah’s wife, Bathsheba 
anointed David as their king about 1000 b.c. (II Sam. xi). Just before the old king died he named 

David ruled Judah and Israel as a united nation men whom his son Solomon was to kill. Included 
until he died 33 years later. He moved from Hebron was the faithful Joab himself (I Kings ii). 

DAVIS— PRESIDENT o/r/ze CONFEDERATE STATES 


■pvAViS, Jeffeusok (180S-1S89). During the Civil 
^ War, Jefferson Davis was president of the Con- 
federate States and Abraham Lincoln led the United 
States. Both were bom in Kentucky, several months 
apart, Da\is on June 3, ISOS. The Lincolns moved 
to Indiana soon after, then to Illinois, while the 
Davises moved to a small plantation in Mississippi. 

Jefferson was the tenth child of Samuel Davis, a 
planter. Jefferson’s father was not wealthy, but the 
oldest son, Joseph, became well-to-do and helped the 
boy. Jefferson attended academies in Kentuckj' and 
Mississippi, and in 1821 he entered Transylvania 
University in Kentucky. Three 3 ’ears later he w’as 
appointed to West Point and was graduated in 1828. 

He seiv'ed in frontier posts in Illinois and Wis- 
consin and in the Black Hawk War in 1832. Ne.\t 
year he fell in love uith Sarah Tajdor, the daughter 
of his commandant. Col. Zachary Taylor. The 
colonel did not approve of the match; so Davis re- 
signed his commission in June 1835. Sarah went to 
an aunt in Kentucky, and there the two were mar- 
ried. Joseph helped him establish a plantation 
(Brierfield) on land in Mississippi. Within three 
months, tragedy struck. The young couple fell ill 
with malaria and Sarah died. 

Davis spent the next ten j’ears building up his 
plantation. He often worked in the fields with his 
slaves and was unfailingly kind to them. He even 
allowed them to have their own juries for settling 
their quarrels. 

In 1845 he married Varina Howell (.see Da\ds, Va- 
rina) . By this time he was a successful planter. He de- 
veloped a deep devotion to Southern plantation life 
and his own attitude toward his slaves led him to deny 
fiercely all Northern claims that slavery was cruel. 

He was elected a representative to Congress in 
1845, but he resigned the next year when the Mexican 
War broke out. He became a colonel of Mississippi 
volunteers and served under his former father-in-law, 
now General Taylor. At the battle of Buena Vista, 
Davis and his regiment probably saved the American 
army from defeat. Davis was severely wounded. 
This action made him nfidely known as “the hero of 
Buena Vista.’’ It also convinced him that he was a 
military genius. This belief later handicapped him 
in his relations with Confederate commanders. 



Jefferson Davis and his second wife, Varina HoweU Dav^iVrere 
a devoted pair. Despite the 18 years’ difference in their ages, 
Mrs. Davis was her husband's valued adviser in political affaire. 


In 1847 Mississippi sent him to the United States 
Senate. His ability as a speaker soon made him a 
Democratic leader, championing the South and 
slaverj'. In 1851 he resigned to run for governor of 
Mississippi. He was defeated; but he re-entered 
public life when Franklin Pierce became president 
in 1853. Davis became secretary of war, servdng until 
the end of Pierce’s term in 1857. 

hlississippi again sent him to the Senate. By this 
time the tension betw'een the North and the South 
over slavery was at fever heat. Davis took an un- 
yielding attitude in favor of slavery. In 1860 he 
helped nominate a proslaveiy^ Democrat, John C. 
Breckenridge, to run against both Abraham Lincoln, 
the Republican nominee, and Stephen A. Douglas, 
the northern Democratic nominee. This party split 
caused Lincoln to be elected. 

Southern bitterness made secession inevitable. On 
Jan. 21, 1861, Davis made an impassioned speech to 
the Senate and resigned. When the Southern states 



Xomed tlie Confederaey }je hop(>d to be naau^ com 
mander of the Confeflerate forces In-itead he teas 
named president He «as mauRurated Feb 18, ISfil 
(See a?so Confederate btatei of America ) 

In spite of poor health he plunged into his task 
The Southern people c^cre united m thought ukI feel- 
ing and at first Davis administration sias highly 
popular Time brought military reverses and triti 
ci«m began Davis took more and more pomcr into 
his own hands until even his ov,n officials at Riidi- 
mond complained 

Davis Mas not indifferent to the personal Uberty of 
his people but he was dictatorial m manner Ilia ex 
pericncc Imth as an armv officer and as a slavchoUer 
had developed in him self-conhiknce and habits of 
command On the whole he made few blunders and 
in the midst of hostile criticism he continued to work 
hard for the Southern cause 

Finally as the blockade of the *kvuthein coasts 
threw the people mure and more on their own dimin- 
ishing resources the struggle became hopeless btill 
Davis was unwilling to guo up In b» last message 
dateil March 13 18GS he declared that m spile of 
reverses, success might vet ho secured Less than 
30 daj s after this Lee surrendered and shortly after, 
Davis was captured bv United btates troops near 
IrwinsviUe Ga (5ce afw Cml IVar American) 

Davis was confined at Fortress Monroe His suffer 
mgs there amused the B>mpathv of the Southern peo- 
ple Even those who had found fault with hispoLcies 
now regarded him as a tTmrt>r to their cause After 
two >ea7S he was released on bail Horace Greeley and 
other prominent Isorthern men becoming bis bonds 
men 

As soon as he was free he joutnev ed to Canada and 
Europe in an attempt to regam his health Upon his 
return to the United States he tried to retneve his 
broken fortunes His business ventuies proved fail 
ures, and in 1878 he retired The rest of his life was 
spent wntiog his book The Rise sod Fall of the 
Confederate Government He died in New Orleans 
on Dec 6 1889 His body was kter removed to the 
old Confederate capital Richmond, Va A luonu 
ment now stands in Richmond to the memory of 
“Jefferson Davis the first and only President of the 
Confederate States of America’ , and another was 
erected to his daughter Winnie Davis the Daugh- 
ter of the Confederacy ’ 

Davis, Varinv Howell (1820-1906) The first 
lady of the Confederacy was Vsrina Howell Davis 
As the wife of Jefferson Davis she shared the rise and 
fall of his political fortunes She was a bnde of 19 
when Dans entered Congress In Washuigton she 
was a popular and wittv hostess When Davis left 
for semce in the Mexican ^^ar she proved herself 
a capable mamger of their Mississippi plantation 
Bnerfield As the Confederate first lady, she was her 
husband s steadfast companion ignonng the enti- 
cism and abuse leveled against both of them For a 
time after the Ovil ttar she shared his injpnsoa- 
ment at Fortress Monroe 
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Vanna Howell was born May 7, lg20, near Natcher 
Miss Wic was tutored at home and later attended a 
girls’ school in Philadelphia She married Divis in 
1815 She followed her husband a career closelj, ad 
vised him on appointments and often served as his 
personal secretary After his death she wrote a two- 
volume biography of him bhe died Oct 16, 1906, 
surviving all but one of her six children 
Davy, Sir Hdsiphry 
( 1778-1829) One of Eng 
land A leading men of sci 
ence Sir Humphry Davy is 
best known for his invention 
of Uie miners safety Ump 
IIw pioneer researches m elec- 
trochemistry led him to iso 
bte sodium and potassium 
proving that theoe substances 
were elements not compounds 
as was previously thought 
Davy was bom Dec 17, 

1778 in Penrsnee Cornwall 
in England He was the eld 
est of five children At school he was a bright pop- 
ular boy who bleed reading but who paid bttle atten- 
tion to his other studies His father died when the 
hoy was 16 ye-vrs old and Humphry was apprenticed 
to a surgeon-apothecary In hu master s laboratory 
the boy soon developed a keen interest in chemistry 
^fore he was 20 he was appointed laboratory bead 
of the new Pneumatic Institution at Bristol 
Here his work was to supermtend experiments on 
the effect of breathing certain gases He used him- 
self as a human gumea pig and once nearly lulled 
himself by inhobng a mixture of carbon monoxide 
and hydrogen gas He discovered the properties of 
laughing gas (nitrous oxide) His published articles 
on oxygen and nitrous oxide brought him fame In 
1801 he was appointed assistant lecturer in chemistry 
snd director of the laboratory at the neir Royal In- 
stitution and ten weeks later he became professor 
there Using a powerful galvanic battery he isolated 
sodium and potossmm, and pioved them elements 
He mode special stud es of tanning and agncultural 
chemistry la 1808 though England and France were 
at war Napoleon gave him the medal for the years 
best expenment in galvamsm In 1812 he was 
knighted, the same year he married Mrs Jane 
Apreece, a weaJtiiy widow They had no children In 
1820 he was made presufent of the Royal Society of 
England Fbr several years Michael Faraday was his 
labcoatory assistant (see Faraday) 

Davya name will always be associated with his 
safety lamp for miners In this device the flame was 
serwened by wire gause so that not enough heat could 
pass through to set the surroundmg gases afire Coal 
mules had always been extremely dangerous because 
the mineis lamps frequently caused firedamp (meth- 
ane gas) mthe air to explode Davy’s safety lamp did 
moefa to p^e^ent such explosions For this U2^entloa 
be was made a baronet Davy died May 29, IS29 
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What Causes DAY a7id NIGHT? 


TAAY AND NIGHT. In earlj' times men nondered 
what caused day and niglit. Many ancient peo- 
ple thought the sun was a god. Tliey believed that he 
rose from sleep in the morning and drove his flaming 
chariot across the sky during the day. At night, they 
thought, he stabled his horses and nent to bed, and 
the earth \\as in darkness until he woke again. 

Primitive people used such stones to explain what 
the}' saw and could not understand. Later, men 
stopped believing the story about the sun-god, but 
they still did not know what made day and night. 
They thought the sun moved aiound the earth in a 
great circle. tMien the sun was overhead, it was day. 
When the sun was under the earth, it was night. 

What We See and What Actually Happens 
Ever}' morning we see the sun nse in the east. It 
continues rising, and for those of us who live in the 
Northern Hemisphere, moves southw'ard. By noon 
we see it high in the southern sky. Throughout the 
afternoon it gradually descends toward the west. 
Finally we see it set below the western honzon. 

This is what we see, but what really happens is 
quite different. The sun is actually standing still. 
The earth rotates on its axis, making one complete 
turn every 24 hours. The place where you live be- 
gins to turn into the sunlight at daw n. At noon it is 
in full sunlight, and then it starts to turn away. By 
evening, your place is moving toward the dark side, 
aw'a}' from the sun. As night passes, it continues to 
turn. At daw'n again, it comes into the light. The 
diagrams at the bottom of the page show what happens 
as the earth turns. 

Names of the Days of the Week 
People have always had some word for “day” and 
for “night.” However, they did not always hax'e 
names for the days of the week. The early Romans 
did not have a week at all. They reckoned days from 
certain times of the month they called ides and calends 


(see Calendar). The later Romans adopted the seven- 
day W'eek that other nations had beenvusing foi 
centuries. Then they named the seven days after the 
sun, moon, and those five planets they knew about 

In northern Europe during pagan times, Germanic 
nations took these Latin names for the days, but 
translated them into their own languages. Our Eng- 
lish names come from Anglo-Saxon, the old language 
of England. The Romans had called the first two dai-s 
of the week after the sun and moon, and so we call 
them Sunday (sun’s day) and Monday( moon’s day). 
The other five days of the w eek had been named for 
Mars, IMercui}', Jupiter, Venus, and Saturn. For these, 
the Anglo-Saxon people used names of their own gods 
that corresponded to the Roman gods. Tuesday was 
the day of Tiw', the war god; Wednesday the day of 
Woden, chief of the gods, 'Thursday the day of Thunor, 
the thunder god; Fnday the day of Frig, goddess of 
marriage and wife of Woden. ’Ilie Roman “Saturn’s 
day” became Saturday, perhaps because no Anglo- 
Saxon god corresponded closely to the Roman deity. 

What Is a Day? 

Primitive people usually thought of a day as simply 
the dayhght hours. (We still use the word day to 
mean this, as in “d.ay and night.”) Later, men began 
to call the whole 24-hour period of hght and dark- 
ness a day. Tliis is the time taken by the earth to 
complete one rotation. Some people made the 24-hour 
day' begin at sunset. Even today the Jews and a few 
Christian sects observe their Sabbath and other holi- 
days from one sundow'n to the next. 'The Roman 
civil day, however, changed at midnight, and most 
modem nations follow' this practice. 

At the equator day'time (from sunrise to sunset) and 
nighttime are each ahvays 12 hours long. North and 
south of the equator, days are longer than nights in 
summer and shorter in winter. At the North Pole 
and South Pole, the sun never sets during the spring 


HOW DAY FOLLOWS NIGHT AS THE EARTH TURNS 



Imagine standing off in space and seeing the earth rotate, mak- duplicates the imaginary experience. The three positions shoira 

ing one complete turn in 24 hours. Half the earth is always in are sunrise, noon, and sunset. The figure on the glohe 

darkness (night) and half in sunlight (day). This experiment from hght to darkness, just as people on earth actually do. 



and fmmmer months and re\er rii»^ dunnj; foo^ of 
the autumn and winter This is what people mean 
when they say that day and night are each stt months 
Inng at the Twles (For detailed cxnlanations of 
the measurements of day and night *c» Tune) 
Daylight swing time in I7M Benyamm 
Franklin wrote an amu? ng artirle on the adxantages 
of setting clocks ahead to proside more waking hours 
of dayhght Few people ga\e any serious considera- 
tion to the idea until 1907 That year U itbam M lUett 
m England started a movement to savedaslght m 
]ust this way Setting clocks ahead in summeT he 
pointed out would get people up earlier and gne 
mote time for daylight actwitiea m the evenniR 

During the first and second orld \\ an the Lnitcd 
States officially adopted year round daxbght-Baviiig 
time In peacetime communities u e 8t<«i dard time 
or daylight-saving time according to local preference 
Those that adopt daylight-saving time usually keep 
clucks one hour ahead of standard time during the 
spring and summer months starting the Usl Sunday 
m April and end ng the last hundav m Vptember 
Except for suburban fines tlut serve only tbe«e com 
munities railroads observe standard time the whole 
year Some airlines are adopting daylight-saving 
time schedules 

Dayton, Ohio ^\’hen a group of Revolutionary 

ar veterans founded Dayton m I79fi they endowed 
It with the energetic pioneer spirit which has marked 
Its history It has been a city of bold atteinpU and 
successful evpenments 

Dayton straddles the Miami River in south 
western Oh o at the point where it is yotned by the 
Mad and the Stillwater mere In 1913 the three 
mers swollen by heavy rams swept down on the 
city with a great loss of fife snd property The cili 
sens had hardly dug out of the mud before plans 
were under way to prevent another such disaaler 
'\ithin a few years the >L8mi Valley Coiisenancy 
District at a cost of more than 30 nullioo dollars 
had built five dams and retardmg basins — a model 
flood prevention program 

Aviation history was made in Dayton Here the 
W nght brothers built the planes they used for their 
first flights («« Wright Brofhersl Their npen 
mental field is now part of W iight-Patterson Air 
Pone Base headquarters of the Air Forces Air 

MaUnel Command Orville Wright s home has been 

preserved by the citv Other points of interest include 
the public library {founded 1847) the Art Institute 
the Umversity of Dayton (Catholic) and the home 
of the JvegTo poet Paul L I^nbar now a museum 

Dayton is one of the worlds foremet manu- 
facturers of precision products Most famous are 
its cash registers Other important manufactures 
include automobile and airplane parts macVime tools 
gauges air-conditio£ung eqmpment electric refng 
erators business office machines plastics and 
rubber products 

The city w as named for Jonathan Dayton one of ita 
early promoters It became the Montgomery Countv 
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seat m 1803 and was chartered as a city in 1841 In 
1913 it became the first Urge city to adopt the city 
manager form of government Populaticm (1950 cen- 
sus) 243872 

Deaf, EudcaTIon or Until recent times the so- 
called deaf and dumb were considered burdens to 
society They were thought to be hopelessly dull be- 
cause they could not communicate with others Even 
as late as the ISth century the common law of Eng 
land ptesunHd them to be little more than idiots 
Today we know that most deaf children have 
normal intelligence and can be trained by special 
methods to Like useful places in society The develop 
ment of these special twethnds « one of the most inter- 
esting chapters m the history of education 
Tlic first to establish a school for the deaf was the 
Abb6 Charles Michel de 1 £p6e (1712-17S9) who de- 
vised the first finger alphabet He opened his school 
nlxut |7G0at Pans The next step was the develop- 
ment of methods to tram deaf children to tpeak 
Nearly all so-called deaf mutes have voice* How- 
ever they ne«i special traimng to develop the power 
of speech because they cannot learn to speak by the 
normal method of unitatmg others Thomas Braid 
wood a Scottish teacher who opened a school for the 
deaf at London m 1763 is said to have taught speech 
but little IS known about his methods 
Tlie 19th century brought notable advances The 
deaf Were trained both to speak and to understand 
others by watching the motions of tbeir lips This is 
called the oral mahoi of tramuig A great aid was 
rniNcspeecA mventelbyA Melville Bell of Edin- 
burgh \isible speech consists of alphabetical char 
actera lowing the postion of the vocal organs for 
each ^leecb sound 

Education of the Peaf in the United States 
The earliest schools for the deaf m the United 
State* used the sign method rather than the oiul or 
speech method America s first permanent school for 
the deaf was founded in 1317 at Hartford Conn by 
TTiomas H Gallaudet the father of deaf mute educa 
tion m Amenca Gallaudet College (founded 1894) at 
A\ ashmgton D C the world s only mstitution for 
higher education of the deaf is named in bis honor 

Pioneers of the Oral Method 

Amenca a first school to use the oral method was 
the Clarke School for the Deaf established at North 
ampton Ma*s in 1867 In 1871 Alexander Graham 
Bell brought to the Umted States his father s system 
of visible speech (see Bell Alexander Graham) la 
1887 he endowed at Washington D C the Volta 
Bureau for the Increase and Diffusion of Knowledge 
Relating to Uie Deaf This bureau supplies informa- 
tion on all matters relating to the deaf 
'lost of the deaf in the United States are now 
by the oral method Childrca who have 
learned to speak before they lose their hearing are rel- 
abvely easy to teach Children who are not totally 
deaf can be taught to recognise v anous sounds and to 
correct and develop their speech with the use of 
epecuUy ronstructed auditory traimng units 
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People "ft ho are hard of heariag but not deaf can be 
helped by nearing a hearing aid. Two tj^ies of aids 
are in use, the air-conduction receiver and the bone- 
conduction receiver. The first outwardly looks like a 
button, but the inner side is shaped to fit into the 
outer ear. This tjire is used unless the ear drum or 
mechanism of the middle ear has been badly damaged. 
In that case the bone-conduction hearing aid must be 
used. This is worn on a metal band across the head 
to contact the mastoid bone. Both tj"pes have micro- 
phones to pick up sound and amplifiers to increase 
volume and tone range. These, with a tiny electric 
battery, are contained in a pocket-size bo\. 
Dearborn, !Mich. The city of Dearborn was 
formed after Henry Ford moved his automobile plant 
to the little town of Springnells in 1923. Close to the 
nest of Springnells lay the torni of Dearborn. The 
tomi flourished as the groning Ford plant and other 
new industries drew norkers and their families, many 
of them foreign bom. In 1925 Springnells changed 
its name to Fordson, and in 192S Fordson and Dear- 
born united under the latter name. The city’s rapid 
growth carried it to Detroit’s nestem boundarj'. 

Dearborn occupies a flat expanse that rises into 
low rolling hills to the nest. Threading the city are 
the River Rouge and its tributary, the Branch River. 
The Rouge has been dredged to admit large lake 
boats to the Ford plant. 

In the city are Henry Ford’s birthplace, the large 
Ford estate, and the Edison Institute of Technologj'. 
The institute contains Thomas Edison’s Menlo Park 
laboratory, a large industrial museum, and Green- 
field Village (see Ford). 

A fen farms occupied the River Rouge site until 
after the War of 1812, nhen the Dearborn settlement 
was established. In 1837 a rail line connected Dear- 
born to Detroit and led to the settlement of the 
village of Springnells. Dearborn’s government is the 
mayor-council form. Population (1950 census), 94,994. 
Death valley, Calif. Long known to scientists and 
the public as a region rich in scientific and human 
interest, Death Valley is also famous as a scene of 


suffering in the gold rush of 1849. Here many gold 
seekers nearly lost their fives. They gave the val- 
ley its grim name. 

The valley is a deep trough between the Panamint 
Range on the west and the steep slopes of the Amar- 
gosa Range on the east. It is about 140 miles long 
and 4 to 16 miles wide. Nearlj' 550 square miles of 
its area lie below sea level, and it contains the lowest 
dry land in the countr 3 ", 282 feet below sea level. 
Less than 100 miles away towers Mount Whitney, 
14,495 feet above sea level. 

The scoiching heat has reached a record of 134°F. 
in the shade. Despite this heat, more than 600 kinds 
of plants grow there, as well as rattlesnakes, liz- 
ards, and other animals. The average annual rainfall 
is a little over two inches. Water, piped from the 
W'arm mountain springs, irrigates the onlj^ ranch, 
which grows dates and alfalfa. Most of the year the 
bed of the Amaigosa River is onlj' a series of drj- 
channels. V’hite salts, mostly borax, crust great 
areas of the soil. These once proidded nearly all 
the country’s domestic borax. Death Valley National 
Monument w as created in 1933. It consists of about 
two thirds of the valley and a small area in Nevada. 
Debating. 'Tlie word dcbaie comes from Old French, 
meaning to “stnke down.” The formal debate follows 
a definite piocedure. The subject to be argued is 
stated as a positive lesolution. For example, “Re- 
solved; That Women Should Receive the Same Pay as 
Men for Equal Work.” The speakers are divided info 
two teams of two or three members each. The affirma- 
tive side upholds the resolution; the negative opposes 
it. Each has equal time to present its views. 

The presentation of a debate falls into two parts: 
the constructive speeches and the rebuttals. In a tjqi- 
ical debate, with two speakers on each side, the fol- 
lowing order is general^ observed: constructive 
speeches — affirmative, negative, affirmative, negatiie; 
and rebuttal speeches — negative, affirmative, nega- 
tive, affirmative. The length of the speeches varies. 
Ten minutes is an average time for each construc- 
tive speech and five minutes for each rebuttal. A 


DEATH VALLEY AND ITS SURROUNDING MOUNTAII^S 










The forbidding P anami nt Range towers steeply above the valley are represented in the exposed mountain rocks. Wind, 

floor of Death Valley. All the great eras oi geological time molten lava helped shape Death Valley’s distinctive leatures. 
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chairman n ho is neutral reads the resolution and intro- 
duces the speakers in turn 

The most important element of good debating » 
sound preparation A debater should know not only 
the arguments for his own side, but olso the probable 
argumenta of hia opponents He must read llioiongbly 
to gam the bacl^round of the issue Members of a 
debating team usually divide the nork of gathenng 
source material All information ls recorded on 
small “evidence’ cards Each piece of evidence b 
placed on a separate card 

Planning the Case 

^^'hen the material has been gathered, the team 
plans the case Each side shouW analyse the restdntaon 
carefully Often more than one interpretation can be 
given a resolution The affirmatiie decides which 
mterpretation to use The negative must prepare its 
side of the ease to argue any interpretation the aflinn- 
ative presents 

From the evidence each side chooses three or four 
major contentions to support its case A ronlenluin 
IS a statement of belief which can be proved with 
evidence and sound reasoning Minor contentions sup- 
port major contentions The choice of evidence and 
the way of presenting it depend upon the audience 
before which the debaters wiU speak The debater 
must never forget that the mam putpo«e of a debate 
19 to win the audience to a de«u^ point of view A 
debate bnef, setting forth all probable contentions for 
both affirmative and negative, is an invaluable aid 
in pUnmng a case 

Before wnlmg the individual speeches, each team 
should draw up a working outline The foltewing 
model 13 based upon a question of wide mterest 


Introduction of Subject 
I tV« use the term pcji to incluiJe tnt(?ei end (olsrv 
II By we mean both manual and mental labor 

III It IS not to our purpose to Itars the history ol woman e 
activity in the economic order of the world 

—For this baa no direct beating upon the aabject 

IV The subject to be discussed la ol interest beenise— 

A The number of women who are devoting thenaelves 

to business industrial and professional bfe is Mead 

B is a growing movMsent in these fields to 

employ women m the same work thatisdooe tonieD 
C The modem economic order necessitates that every 
woman be fit and able to support those dependent 
upon her should the occasion ar se 
V II we can prove that women ar* ent tied to eipisl wages 
with men because fa' they similarly coutnbots to the 
support of dependents (b) are as efficient as ioot »n 
the same tasks performed and (c) are unjustly biodersd 
by the law of supply and demand to Ibe detninent of 

Proof of the Arsoroent 

Women sbcmld receive the same pay as men for equal 

vY They Yc^tnbute to the support of dependents since 
A Three surveys made by the ttomsn a Bureau oftbo 
United States Department of Labor revwt 
a In a study made of 843 mothers in Chicago ID 
68 per cent of the families had no support 


DEBUSSY 

from the father in less than 20 per cent of the 
cases was the father a regular contributor 
b More than half of 60 000 women investigated 
gave all their eariungs to the family 
c Among 17 000 unmarried women workers it was 
found that 1 m 5 cared for a family which 
waa getting no help Iroin male relatives and 
t ID 11 was the sole earner in the family 
B Women are as efficient in the same tasks per 
CaHined 

a Intellectually 

1 Although then* may be mental differ 
eneee as yet unproved between men and 

eiency are applied to men and women 
equal resulta ate obtained 

2 The very volume of women in the occupa- 

tional fields testifies to their capability 

fa) There are mors than 4 500 women 
lawyers 7 700 physicians 20 500 
writers and editors 34 500 h 
branana 6R 800 musicians and 
teachers of music 48 400 sonal 
workers 827 000 teachers 
(b) In add tion to those m the proles 
sions there are other tbouassda 
ID businees trade and induetry 

b klanuaUy 

1 In a New York feetory womea displeted 
men onmachinee that produced steel piece 
work and then daily piaoe total wae high 
er thao that which the aea bad ittiined 
C Society suffers from tbe bonds placed upon women 
by the eo tilled law ol luppiy and demaad lor 
— Business scientists point out that by under- 
paying women etecutives are hampering the 
very cause fnt wh eh they are theoretically 
working— <he cause of promoting the wellare 
of the mdividuai and the community the 
cause of perfect ag civiliiatioa for the benefit 
of all since 

— to lower buying power is to lower the 
etandard of living 


CoDcIualon of the Argunierit 
It then as we have tried to prove our statements in A 
B and C are correct women should receive tbe same pav 
as men tor equal work 

Ko set Tul« governs how nuny contentions each 
debater shall present But the first speaker should 
tiy to eovet as many points as possible This gives 
the secoodspeaker a chance to refute the opening argu- 
ments of the opposition Beginners should avoid 
memonzing their speeches Speaking extemporan 
eously permits greater flexibility, especially m rebuttal 
The importance of the rebuttal m a debate cannot 
be overemphasised A debate is often won by an 
effective lebuttsl In the rebuttal speeches the de- 
laterg must limit themselves to answering the attacks 
of their opponents No new contentions may be 
mtroduced But a speiker may mtrnduce new evi 
d«ice to refute or support an argument 
Debussy We-ta-w'), Achili.e Ciaode ( 1862-1918) 
Even as a child the noted composer Achille-Claude 
Dehussy was a rebel Instead of practising hia scalps 
and technical exercises he would sit at the piano 
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Modem music reflects the Influ* 
eace ol this Freach composer. 


and experiment with different chord combinations. In 
later years his unusual chords, based on the whole 
tone scale, laid the groundwork for a new and uncon- 
ventional style of music, called “impressionism.” 

Debuss}' did not come from a musical family. His 
father was a shopkeeper in Saint-Germain-en-Laj’e, a 
few miles from Paris. There Achille-Claude was born 
on Aug. 22, 1862. The family 
soon moved to Paris. At 
seven, Achille began taking 
piano lessons. His mother 
taught him to read and wite 
at home. When he was nine 
his playing attracted IMme. 
iVIaut6 de Fleuivilte, a former 
pupil of Chopin. Under her 
tutoring he was able to enter 
the Paris Conservatorj* two 
years later. 

At the conservatorj’ the 
boj’ was hard working but 
stubborn. He studied in- 
tenselj’ the subjects he liked, 
but refused to follow the 
traditional rules of music. 

He had his own ideas about harmony and theoty 
and he fought for them stubbornlj’. Despite his rebel- 
lious waj’s, he won many awards. 

Debussj’ was 22 when he was awarded the famous 
Prix de Rome. This prize was given annuallj’ to a 
member of the conservatorj" composition class for the 
best original work. Debussy’s entrj’ was a cantata, 
‘L'Enfant prodigue’. Part of the award was three 
j’ears of studj’ at the French Academj" in Rome. 
Debussy found he could not compose in Rome, 
and so after two j'ears he returned to Paris. 

About this time he began signing his name 
Claude instead of Achille. Among Debussj"’s 
Parisian friends were manj’ artists and uniters. 

Like himself, thej' had broken uith tradition. 

Thej’ were known as “impressionists” and 
“sjnnbolists” (see Painting). Debussy was par- 
ticularly friendlj’ with the poet Stephane Mal- 
larm6. It was iVIallarm^’s poem that inspired 
Debussj’’s famous composition ‘L’Apres-midi 
d’un faune’ (The Afternoon of a Farm). 

In 1892 Debussj’ began his most notable u ork, 
the opera ‘Pell6as et iI61isande’. It was based 
on a plaj' by ilaurice iMaeterlinck. "When the 
opera was performed ten years later, the critics 
were skeptical. ^leanwhile, Debussj- had com- 
posed a number of other works. Best knoum of these 
was his cycle of 'Nocturnes’ for orchestra. Thej' are 
‘Nuages’, ‘Fetes’, and ‘Sirenes’. His famous ‘La Mer’ 
(The Sea) was first heard in 1905. 

Debussy was married twice. For his little daughter 
Chou-Chou he unote the piano work ‘The Children’s 
Comer’. In it is the amusing ‘Golliwog’s Cakewalk’. 
In his last j’ears Debussy suffered from cancer and 
was a semi-invalid. Many of his best piano pieces 
were composed during this period, however. He died 


March 25, 1918, as the Germans began the bombard- 
ment of Paris in the first World War. 

Deca'TUR, Stephen' (1779-1820). “The most 
daring act of the age,” said Lord Nelson, the famous 
British admiral, of Lieutenant Decatiu’s exploit in 
Tripoli harbor, on the night of Feb. 16, 180L Pirates 
from the Barbary States had captured the United 
States frigate Philadelphia and taken it into 
Tripoli harbor, Stephen Decatur, with a small 
ship and a small crew, slipped into the harbor, 
fired the Philadelphia, and escaped under the 
fire of 114 guns udthout the loss of a man. 
This deed made Decatur a captain in the 
United States Navj’. 

These pirates from the shores of Morocco, 
Algeria, Tunis, and Tripoli had for centuries 
been the terror of the Mediterranean, prej-ing 
on the commerce of Cliristian nations and cap- 
turing Christians as slaves. It was Decatur 
who gave them their first lesson in law, one 
which was completed in 1815, when he re- 
turned with an .American fleet and forced them 
to respect the American flag. 

Almost from the daj’ he was bom, at Sine- 
puxent, Md., Decatur was close to the sea, 
for his father was a sailor. He became a midshipman 
at 19, a lieutenant at 20, and his men proudly railed 
him captain at 25. In the War of 1812 his frigate, 
the United Stales, captured the British Macedonian 
on Oct. 25, 1812, after a desperate fight near Madeira 
Island. On Jan. 14, 1815, before news of the war's 
end reached America, four British frigates surrounded 
his ship, the President, off Long Island. After being 
wounded twice and losing 
one-fifth of his men he was 
forced to surrender. 

Decatur had become a 
commodore in 1813 and in 
1815 was made a naxy com- 
missioner. At the peak of his 
fame he was killed bj' Com- 
modore James Barron in a 
duel. Barron had been court- 
martialed in 1808 and the 
quarrel grew out of Decatur’s 
refusal to reinstate him. 
Decatur has been called “the 
most conspicuous figure in 
the naval history of the 
United States, for the hun- 
dred J’ears between Paul 
Jones and Farragut.” His most quoted saj'ing is the 
toast: “Mj’ country’ — ^may she ever be right, but right 
or wrong, my country!” 

December. UTien the old Roman calendar began 
with hlarch, December was the tenth month, as its 
name indicates (from Latin decern, “ten”), but Julius 
Caesar made it the twelfth when he changed the 
time for the beginning of the year. It is pre-eminentlj' 
the winter month, for in it comes the winter -sol- 
stice, December 21 or 22 {see Equinox and Solstice). 


STEPHEN 


DECATUR 



A duel ended the brilliant naval 
career o! Stephen Decatur. 
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DECIMALS 


How to Use 

DECIMAL FRACTIONS 


■pjEciMALS Numbers suck as 4 and 07 are colled 
^ decimal fracltom or simplv deetmoJs The BOine 
numbers may he w ritten as xV xJ® They ore then 
called common JraelioM or siinplj fracliom (ve 
Fractions) Both are read m the aame way ‘four 
tenths" and ‘se\en hundredths As mo> be seen 
from the diagrams below either type of fraction may be 
U'sed to e'qiresa the same fractional part of one whole 



In a common fraction the number below the line is 
the denomtnnfor, and the number above the hoe is 
the niimerohw In a decimal fraction we omit the 
denominator and place a dot called a deetmof point m 
front of the numerator The denominator of a com 
mon fraction may be any number The unwritten de 
nominator of adecimal fraction is always ID, 100, 1000 
or some other power of 10 (see Powers and Roots) 
Common fractions have been used for a longer lime 
thanhave decimal fractions In (act decinul fractions 
did not appear until the latter part of the 16th 
century Decimals are easier to write and to print 
thsH are common fractions It is also ea^er to i ora 
pute with them For these reasons decimals have 
come to be widely used in business science, and sta- 
tistics Their most common use is in measurements 
They appear on surv ey ors tapes and microroetere and 
are used in the financial and sports pages of news- 
papers Automobiles register distance traveled in 
decimal frac tions and gasoline pumps measure gas »n 
tenths of a gallon (See Measurements, Micrometer) 
How to Read Decimals 

If there la only one figure to the nght of the decimal 
point, we Ray ‘tenths' when we read the decunal 
For example we read 1 as ' one tenth ” 

If there are two figures to the right of the decunal 
point, we say “hundredths” For example we read 
24 as “twenty four hundredths” end 06 av “sue 
hundredths ’’ 

It there are three figures to the nght of the decunal 
point, we say “thousandths " We read 256 aa “two 
hundred fifty-six thousandths" 075 as 'aeventy- 
five thousandths,” and 008 as “eight thousandths” 



Four figures to the nght of the decimal point are 
read as “ten thousandths ’ B e read 3S52 as “three 
thousand eight hundred fifty two ten thousandths ” 
After ten thousandths there are hundred thou- 
sandths millionths ten millionths and so on but 
numbers wxth so many decimal places are not often 
seen 

If a number bos figures both to the left and to tbe 
nght of the decimal point, the number la a decimal 
mutd number The number 2 38 is read “two and 
thirty-eight hundredths ’’ The word and is used only 
where the decimal point appears in order to separate 
the whole nundier ftorn the decimal frai tion ' Three 
hundred seventy five thousandths ' would be written 
375 Three hundred and sev enty five thousandths ’ 
would be wntten 300 075 To avoid confusion the 
business proetice for reading decimals is to say “point" 
instead of “and *’ For example, the number 2 33 
wuuld be read ' two point three eight ''' 

Decimals Are an Extension of Place Value 

The odometer in an automobile (pictured above) 
shows clearfy the use of place value in our number 
system The tenths' counting wheel turns continu- 
ously when the car is movmg Each time it reaches 0, 
the figure ou tbe ones wheel increases by one ItTien 
the ones' wheel reaches 0 the next figure to the left, 
in tens' place, increases by one 
As explained in the article Number System, the 
value of each figure in a number depends not only 
upon the absolute value of the figure itself (such as 8) 
but on the place where the figure is wntten From 
n^t to kft, place talue increases tenfold — from ones 
to tens to hundreds, and so on Zero is a place 
bolder, u»ed to fill aa empty space The complete 
devehqiment of place value came about when it was 
discovered that by using a dot — the decimal point 
—after tbe whole number, place value could be ex- 
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tended to the right of one’s place to show values of 
less than 1. As shown in the chart, the ones then 
became the center of the number system. 

ORDERLY pattern OF OUR NUMBER SYSTEM 
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The chart shows the values of the various places for the number 
888,888.88588. Arrows connect tens and tenths, hundreds and 
hundredths, and so on. Note that the number system is centered 
about the ones* place rather than about the decimal point. 


In the number SSS.SSS.SSSSS, each 8 has ten times 
the value of the S on its right and one tenth the value 
of the S on its left. This is true 
800,000.00000 for the S’s on both sides of the 
80,000.00000 decimal point. The S at the ex- 
8 , 000.00000 treme left represents the number 
800.00000 800,000, which is ten times 80,000, 

80.00000 the number represented by the 
8.00000 second S. Also it will be seen 
.80000 that the first 8 represents a num- 
.08000 ber one hundred times as large as 
.00800 that represented b 3 " the third 8 , 
.00080 one thousand times as Large as 
.00008 that represented bj' the fourth 8 , 
and so on. The complete number 
is read: “888 thousand, 888 and 88 thousand, 888 
hundred-thousandths.” 


How to Change Common Fractions to Decimals 
It is easy to change some common fractions to deci- 
mals even though the denominators are not 10 , 100 , 
or some other power of ten. We do this bj- appK'ing 
one of the “golden rules” of fractions: MuUipli/ing 
hath terms of a fraction by the same number does not 
change the value of a fraction. {See Fractions.) 
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For example, we can change 4 to tenths bj' multi- 
plj'ing both the numerator and the denominator by 5 . 
Then: Also: i=T%=.2. In the same 

w.a\-, we can easilj' change 5 , and y to tenths. 

We cannot change ^ to tenths, but, using the same 
rule, we can change it to hundiedths. To do this, we 
must multiph' both the numerator and the denomi- 
nator bj- some number that will clrange the denomina- 
tor to 100. We find this number, 25, bj' dividing 100 
b 3 ' 4. Then: - j- = -j %’)7 = -25. In the same wa 3 ' we can 
change f to hundredths: |=t%w=.7o. 

Suppose we %vant to change f to hundredtlis (Exam- 
ple A). We discover, when we dh-ide 100 by 6 , tliat 
there is no whole number we 
can use to multiply 6 and get 
100. The quotient is 16 with 
a remainder of 4. In such 
cases, we use a different meth- 
od (Example B). We know 
that the number 1 is equal to 
Then must be equal to 
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hundiedths, or hundredths, 
or S3 hundredths, approximate- 
h’. To change to hundredths, 
then, we annex two zeros to 
the numerator and divide by 
the denominator. To change 
to thousandths, we annex 
three zeros to the numerator 
(because there are three zeros in 1000 ) and then 
dmde b 3 ' the denominator. The fraction -f is equal 
approximately to 833 thousandths, or .833. We say 
“appro.ximateh'” because there is a remainder. 

Rule: To change any common fraction to a deci- 
mal, annex one or more zeros to the numerator and 
C 42857 dhide b 3 ’ the denomi- 

” ' nator. 

If the dixdsion does not come 
out even, we cany it far 
enough to get as man 3 ' decimal 
placesinthe answer aswedesire. 
In Example C, the answer is 
carried to five decimal places. 
If we had carried the answer to 
four decimal places we should 
sa 3 ' .4286 instead of .4285 be- 
cause .4286 is nearer .42857 
than is .4285; to three decimal 
places, f =.429; to two decimal 
places, I =. 43 ; to one decimal 
place, y=.4. Each of these 
answers is only approximately 
correct because there is still a 
remainder. 

Example D shows changed 
to a four-place decimal. In this 
e.xample it was necessary to an- 
ne.x two zeros to the numerator, 
1 , before getting the first figure 
of the quotient, 8 . Annexing 


== 7)3.00000 
2 8 
20 
14 
60 
56 
40 
35 
50 
49 
1 


1 


.0833 


75= 12)1.0000 

2L. 

40 

36 

40 

4 
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one zero gave us no tenths m the quotient because 
10 IS emaller than 12 tie plieetl a zero m tiie 
quotient as a place holder to show that there are no 
tenths there and to make the 8 mean S hundredUis 
Runs Mten a fraction is changed to a decimal 
the number of decimal places in the quotient must 
alna>s be the same as the number of aeros «hi^ are 
annexed to the dividend (numerator) 

How to Change Declmala to Cominon Fraction* 

To chtnge a tIecimaJ fraction to { coinnton frtci on 
we simply drop the decimal point wnte tJ e denom 
inator and reduce the fraction to loner terms if 
possible Thus 


_8_ 4 
'l0”5 


_<S5_»3 


23=^ Ql7=- 


«25^_ 

1000~8 


425=^^=: 


17 


1000 

The last two fractions cannot be reduced 
AOOfTfON 

\\ e add decimals m the same w ay that w e add whole 
numbers (see Addit on) The ma n point to watch is 
the placement of the decimal point A\e wnte the 
example so that the decimal points are lo a straight 
column Then we add and cany ]ust as we do when 
aiding whole numbers and place a decuiul point lo 
the sum d rectly beneath the dec ma) points aboxe 
In Example A we know that the sum 9 is correct 
because or 2 teDth?+4 tenlhs+S 

Centhswp tenths Cliangmg Example 
A B B to common fraction form we have 
5 i +3*1 5 or6 tenthsd- 

■ , 1 tenth+8 tentas«l5tenths"land 

3 ' 3 teaths-1 5 

^ ^ In Example C we add and cany 

^ ^ * just as we would do jf there were 

X n decimal points Adding the bun 

^ $15 dredths (8+7+9) we get 24 bun 

^ '' dredths or2tenthsatid4hundredths 
tVe wnte the 4 in the hundredths 
10 34 place and carry the 2 tenths t© the 
tenths column Adding the tenths 
(2 carried +1+7+3) we get 13 tenths or 1 and 3 
tenths M c w r te the 3 in the tenths place in the sum 
and carry the 1 to the ones column 

XVe Do Not Add or Subtract ' Ragged Dectmals 
Each of the numbers in an addition or subtraction 
example must have the same number of decimal places 
Most decimals are denveil from meisureroents and 
measurements with decimals are alwajs expressed to 
the same decimal place If the thicknesses of two 
pieces of w ood are gi\ en as 3 7 inches and 1 68 inches 
we m ght suppose that the first piece was measured 
to the nearest tenth of an inch and the second to tl e 
nearest hundredth of an inch The first piece there- 
fore might be any thickness from 3 fi5 to 3 74 If it 
t« S 70 inches it sliould be so wntteo 

37 370 37 

Right IZ 


Wrong li§ 
? 


SA 


IT MULTIPLIES DECIMAL FRACTIONS 



Tl e subtract decimals is the same way that we sub* 
tract whole numbers using the same method of re- 
grouping or borrowing (tee Subtraction) Me write 
the example so that the decimal points are in a 
straight eolumn subtract and place a decimal point 
in the answer directly beneath the decimal points 
above Each of the numbers in a subtraction example 
must have the same number of decimal pUces 


DECIMAL EQUIVALENTS OF THE MOST 
COMMONLY USED FRACTIONS 
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In Example A, we see that we cannot subtract 7 
hundredths from 2 hundredths. We “borrow” 1 of 
the 4 tentlis, changing it to 10 hundredths. Combin- 
ing this 10 hundredths with the 2 hun- 
A .42 dredths, we have 12 hundredths. Sub- 

.17 tracting 7 hundredths from 12 hun- 

,25 dredths, we have 5 hundiedths. We 
remember that we used 1 of the 4 tenths 
and tJiat there are only 3 tenths left. Subtracting 1 
tenth from 3 tenths, we have 2 tenths. The answer 
is 2 tenths and 5 hundredths, or 25 hundredths, or .25. 

In E.vample B, we change 1 of the 2 hundredths to 
10 thousandths, combine it with the 6 , giving us 16 
thousandths, and then subtract 7 thousandths, leav- 
ing 9 thousandths. IVe proceed as in Ev- 
B 73.426 ample A, changing 1 of the 4 tenths to 
49.857 hundredths and subtracting the 5 hun- 
23.569 dredths from the 11 remaining hun- 
dredths. Before subtracting the S tenths 
we must change 1 of the 3 ones to tenths, making 
13 tenths in tenths' place. The remainder of the 
example is similar to an example in the subtraction 
of whole numbers. 

MULTIPtICATION 

There are three differeirt kinds of examples in the 
multiplication of decimals. In all of them the proc- 
ess of raultipljang is the same as for wliole numbers 
(see Multiplication). The three types differ onlj' in 
the rules for the placement of the decimal point in 
the answer. Absurd answers caused b 3 ’’ the wrong 
placement of the decimal point can be avoided by 
estimating the answer in advance and applying the 
“check of common sense” to the solution. 

1. Multiplying a Decimal by a Whole Number. The 
distance from Dick’s house to his school is .6 of a 



mile. If he rides this distance on his bicj-cle 4 times 
a day, how far does he ride? We can find the answer 

bj’’ addition or by 
multiplication. It is 
eas 3 ' to see by adding 
that the distance is 2.4 
miles. The multipli- 
cation example may 
seem easier at first if 
it is written in a different form. We multiply 6 
tenths by 4, as shorni. The product is 24 tenths, 
or 2 and 4 tenths, or 2.4. 

RunE : If a decimal is multiplied by a whole number, 
the number of decimal places in the product is the 
same as the number of decimal places in the number 
multiplied. 

2. Multiplying a Whole Number by a Decimal. If a 
certain kind of cloth costs 32(1 a yard, then 24- j'ards, 
or 2.5 yards, would cost 2.5 times 325 !. It is easy to 


.6 

.6 

.6 6 tenths .6 

■6 X4 ^ 

2.4 24 tenths=2.4 2.4 


see that 2 yards would cost 64d and 3 
32p yards would cost 96(i. The cost of 2.5 yards 

would therefore have to be between 64p 
1 6 0 and 96(1. The product of 2.5X32(1 is 800 
64 without the decimal point. Common 

80.0(1 sense tells us that the cost could not be 
as much as SS.OO or as little as 8 ^. The 
answer (S0(1) can easilj' be verified by multipljdng 326 
by 24 in common fraction form: 

1 5 ^ ^ 

2^X32(l=^X,^=80cl 

1 


Rule: If a whole number is multiplied by a deci- 
mal, the number of decimal places in the product is the 
same as the number of decimal places in the multiplier. 


4.3 in. 


00 

cs 


3. Multiplying a Decimal 
by a Decimal. A rectangle is 
4.3 inches long and 2.8 inches 
wide. Since the area of a rec- 
tangle in square inches is the 
product of the length in 
inches and the width in 


4.3 
2.8 
34 4 
86 

12.04 


$ .30 4 

14.7 
212 8 
1216 
304 

$4.4688 


inches, the area must be the 
product of 4.3X2.S (see Measurement). 
Estimating the answer in advance, we 
see that since the length is about 4 
inches and the width is about 3 inches, 
the area must be about 12 square inches. 
Multipljing as usual, we get the figures 
1204 as the product. The answer must 
be 12.04. It could not be as much as 
120.4 or as little as 1.204. 

The gas pump pictured on the preced- 
ing page shows that the cost of 14.7 gal- 
lons at 30.4d, or $.304, a gallon is S4.47. 
If we multiply in the usual way, the work 
appears as shown at the left. To the 
nearest cent, the product is $4.47. 


Rule: If a decimal is multiplied by a decimal, the 
number of decimal places in the product is equal to 
the number of decimal places in the number multi- 
plied plus the number in the multiplier. 

This rule is easily verified bj' working a few ex- 
amples in common fraction form. As an illustration, 
find the product of 3.7X1 -9. In common fraction 
form the work appears as follows: 


1.9 

3.7 

133 

57 

7.03 


s^xi-i- 

10 10 


H 19_ 703 3 

lO^IO'lOO'^^lOO 


In decimal form, the work appears as 
shown at the left. Since 7xf^=7.03, it is 
clear that the rule given above for the 
placement of the decimal point in the 
product is correct. 


DIVISION 

The process of dixasion with decimals is the same 
as the process with whole numbers (see Division). The 
decimal point, however, needs to be carefully' watched. 
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1 Dividing a Decimal by a Whole Number Just 8S 
6idiMded by 2=3^ 6 tenths divided bj 2»3teiith8 
and 6 hundredths divided by 2=3 bundredOa If 
■» -i divided the 

- — quotient is cents if 

2)6 tenths 2) 6 tenths are divided the 
quotient is tenths if 
3 hundredths 03 hundredths are divided 
2)6 hundredths 2)06 quotient is hun 

dredths and so on 

Rule If a decimal is divided b\ a whole number 
the number of decimal places in the quotient m the 
same as the number of decimal places in the d indend 
Sometimes when there 


04 


6) 25 


; 04^6 

6) 2500 
24 


a remainder weannet 
zeros to the dividend an 1 
continue thediv Sion In 
Example A { 25 divided 
6 by 6) the quotient is Oi 
40 and there is a Temninder 
2^ of i (really 01) In 

”2 Example B we annex 

two zeros continue l)e 
d vision and obtain the quotient 0416 Since the 
remainder 4 is more than one hall o( the divisor G 
the quotient to the nearest ten thousandth is 0117 
2 Dividing a Whole Number by a Decimal Example 
C asks us to find how many 2 s there are in 4 We 
may easily discover the answer by think 
C SH jDgo/2ssf T)iere are fivers in 1 in 4 
there are four times five ^s ortwenlyis 
Tlie answer is 20 that is 

4-J-4Xf-20 

We get the same anavset 20 if we annex a zero to the 
dividend smd then divide as usual (Example D) An 
nexing a zero makes the dividend 
4 appear as 4 0 or 40 tenths The 
number of 2 tenths m 40 tenths 
abviaus}y la 20 

In Example E the divisor is 02 
instead of 2 We annex two zeros 
to the dividend and the quotient is 
200 instead ol 20 
Role When we divide a whole number by a dm 
mal fraction we always annex to the dividend as many 
ZRTtia as there aie deeun.vl pUces in the divisor The 
quotient then is a whole number If there is s re 
mainder we may annex more zeros and continue the 
division The quotient is then a decimal mixed number 
In Example F we annex three 
zero* to the dividend 

All the above examples may 
be checAed by multiplying the 
20 quotient bj the divisor and com 

16 panng the result with the dm 

“40 dend In the last example we 

40 multiply62 5by 08andgrt5000 

“ which IS the tame as thedmdend 

3 Dividing a Decimal by a Decimal Sometmes 
there are decimal places m both the divisor and the 
dividend II the number of decimal places m the di 


20 
2)4 0 
2 00 
02)4 00 


62 5 
08)5 000 
48 


2 13)6 816 

426 

426 
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^ visor IS greater than the number in the 
G 02) 4 dividend we annex zeros to the dividend 
tomskeupthediffereace InFrampleG 
wn must annex one zero to the dividend The ex 
ample then becomes 02)^ The quotient is 20 
Example r (5 000 divided by 08) suggests what we 
should do if the number of decimal places in the dm 
dend w greater than the number m the divixor We 
saw there that the number of decimal pUcex in the di 
visor (2) plus the number in the quotient (1) equals 
the number in the d viJend (3) Or tl e number of 
decimatplacesm the dividend (3) tnmu* the numbenn 
the dmsor (2) equals the number in the quotient (1) 
Role The number of dec mal places in the divi 
dend minus the number of places in the divisor equals 
the number of places in the quotient 
The same rule applies if the dinsor and divuden 1 
are decimal mixed numbers Tw o illustrations folio \ 

In Example n we divide 6 816 by 2 13 The quo 
t ent IS a 3 and a 2 Subtracting the number of deci 
^ ntal places in the divisor (2) from 
the number in the d vi lend (3) 
we obtain the number of decimal 
places m the quotient f 1) Apply- 
ing the check of common eense 
weeee that we are dividing 6 and 
a fraction b> 2 and a frnct on 
Clearly tlie quotient must be about 3 If the figures 
of the quol ent are 3 and 2 the quotient must be 3 2 
InEurapIel nc oie todivideJfU by 1 201 Be- 
fore we be^in the divis on we see that the quot ent 

. iim»t lie abuut 3 We also see that 

we cannot very well subtract the 
number of dec mal places m the 
divisor from the number of places 
in the d vidend to determ ne the 
number of places in the quotient 
There are three decimal places in 
I 304 but only two decimal places 
m36o Bcforewebegintodivide 
we annex a zero to the dividend 
makmgitappcarssS 650 The quotient s 2 and there 
IS a remainder of 42 Annexing tw o more zeros to the 
dmiend and continuing the dm«on we obtain the 
quotient203 correct to two decimal places 
Decimals In the School Program 
The tendency in the modem school program is to in- 
troduce addition and subtraction of decimal fract ons 
late in Grade 5 1 miting the work to tenths and hun 
dredthw In Grade 6 the subject is retaught thou 
eandths and ten thousandths arc intro luced and ex- 
periences with multipl cation and division are pro 
Tided In Grade 7 after further reteaefung the 
decinul system is extended to hundred thousandths 
and experence is provided with more elaborate ex 
■mplea m each of the four fundamental processes 
A renew of the subject and some mention of six place 
deetmals appear in Grade 8 In each of these grades 
the learning of decimals is motivated by der \ ng 
mudi of the problem raatenal and many of t] e excr 
cises from reaUstic and interesting social situations 
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ANNOUNCING the BIRTH of a NEW NATION 


■rjECLARATION OF INDEPENDENCE. On July 4, 
■*^1776, the members of the Continental Congress 
assembled at the State House in Philadelphia to take 
up a matter of vital importance. Two days earlier the 
Congress had voted to declare the colonies to be “free 
and independent states.” Now thej- were considering 
how to announce that fact to the world. By the end of 
the day, the final wording had been determined and the 
Congress voted unanimouslj' to adopt one of history’s 
greatest documents — the Declaration of Independence. 

The stirring phrases of the Declaration inspired 
the patriots to defeat the British military forces 
and thus guarantee their independence (see Revolu- 
tionarj' ^^■ar). Since that time the Declaration has 
been a source of pride and stiength for every geneia- 
tion of Americans. 

The Mo\emont Toward Independence 

lYhen the Revolutionary War broke out at Lexing- 
ton and Concord, April 19, 1775, few colonists desired 
independence. Most of them wanted 
only a larger measure of self-govern- 
ment within the British Empire. In 
June 1775 General Washington prom- 
ised to woik for “peace and harmonj' 
between the mother countiy and the 
colonies ” As late as September, 

Thomas Jefferson "looked w ith fond- 
ness towards a reconciliation.” 

Although the}' wanted to remain in 
the British Empire, most of the col- 
onies insisted that they have the 
right of self-government. As the 
year 1775 wore on, however, it be- 
came clear that both of these goals 
could not be achieved. Parliament 
would not lepeal the “five intoler- 
able acts” or admit that only the 
local assemblies could tax the col- 
onists. In August the king called 
the patriots “rebels,” and summoned 
all British subjects to aid in bring- 
ing them to terms. In December he 
removed the colonies from his protec- 
tion and blockaded their ports. In 
effect, then, the king had begun war 
almost a year before the Declaration 
was adopted. 

The ravages of war were making 
the people moie and more bitter. In 
October 1775 the British burned the 
town of Poitland, Ale., destroying 
the homes of a thousand people just 
at the approach of w inter. The siege 
of Boston inflicted severe hardships 
on its people. Then came the news 
that 20,000 Hessian troops had been 
hired to put dow n the revolt. “The 
king,” wrote Jefferson, “has plun- 
dered our seas, ravaged our coasts. 


burnt our towns, and destroyed our people.” The 
German mercenaries weie intended “to complete his 
works of death, desolation, and t}Tanny.” On the 
frontiers he had aroused “the merciless Indian sa\- 
ages, w hose known rule of warfare” w as the destruc- 
tion of w omen and childi en. If the colonists had to 
preserve their rights by fighting, then they had to ha\ e 
the means of making war and trading with other na- 
tions. They could not, however, secure aid abroad so 
long as they were British subjects, nor could they 
make a treaty of commerce w ith a foreign state. First 
they must declare themselves independent. 

The Declaration Is Framed 
The time was ripe. In January 1770, Tliomas 
Paine wrote a vigorous pamphlet ‘Common Sense’. 
How, he asked, could tlie people at once fight against 
the king and profess their loyalty to him? The day 
of compromise had passed. “The blood of the slain, 
the weeping voice of Nature cries, ‘Tis time to part’. 


THE BIRTH OF A GREAT CHARTER OF FREEDOM 



Thomas^ Jefferson is discussing his draft of the Declaration of Independence with 
Benjamin Franklin, who is reading the document, while John Adams listens. This 
picture, painted by J. L. G. Ferris, hangs m Independence Hall, Philadelphia. 



Here 13 the va«t contment of North Artienca suited to 
become the home of a race of free mea let it no 
longer he at the feet of an unworthy king Thouaands 
of men read this chaileage and accepted the idea irf 
complete separation as inevitable 
In the spring of 1776 several slates— North Caro 
Ima taking the lead — directed their delegates m Con 
gresB to declare for independence Virginia requested 
hers to make the necessary motion Accordin^y «ie 
of her spokesmen Richard Henry Lee, mtroduced tm 
•Tuns 7 1776, a tesolaticm which declared that these 
United Colonies are and of n^t ought to be Free and 
Independent States, that they ate absolved from all 
allegiance to the British Crown and that all political 
connection between them and Great Britain la and 
ought to be totally 


dissolved ’ 

Smee not all the 
states had yet told 
their delegates to 
vote for separation, 
this resolution was 
not immediately 
adopted But a com* 
mittee of five— 
John Adams, Thom* 
as Jeffereon, Benja- 
imnFranklm Roger 
Bherman, and Rob- 
ert Livingston — was 
appointed to prepare 
a statement of the 
Amencsn ease Jef* 
ferson was chosen 
to draw up this dee- 
laration, for he had 
already won renown 
as a s tnUf ul and per- 
suasive writer He 
presented a rough 
draft to Adams and 
Franklin who sug 
gested 


BOSTON RECEIVES T' 



Tbe csclcad crowd U IlatcBlof 


I DECLARATION 

'Of Civil Oovernment’ in defense of the En^ish 
Revdution of 1689 Nor did the Declaration actually 
eetobliah the mdependence of the United States it 
merely stated an intention and the cause for action 
It mmt be converted mto fact by force But once 
adopted there was no turning back 
Tlie Declaration is a statement of the American 
theory of government and an explanation of the Revo- 
lution God had made all men equal and had gii'en 
them the rights of life hberty and the pursuit of 
happinKs The mam business of government was to 
protect these nghts If mstead it tried to take them 
from the people, they were free to discard it sad 
to eel up a new one in its place These ideas formed 
the groundwork of the new state governments 
DINOS or HBERTY 


Who had deprived 
the colonists nf 
their natural nghts7 
Not Parliament, but 
the king Every 
abuse com;^med d 
was laid at his door 
He had never given 
Amenca its rights 
the people had al 
ways been free, ae* 
ceptmg him only 
while he treated 
them fairly But now, 
by a long senes of 
usurpations, he had 
j tried to make them 
slaves He had put 
through unpopular 
acts of Farhament 
with that intent 
Twenty-eevrnspecif- 
wTongshadheec 


E..— — llie DecitmtoB cf hidependeac* t«lnr r*»d .v, 

'Cie Old Slat* House la Boston. ttriietf topws of tie docu- T.fr.. 

asst lo tU psrls at the touotrj and Iho news aroused pest enthosluai. mitteU ana Jeoer- 

recited them 


changes Then the 

corrected paper _ . . , 

wasbroughtiDtoCbngresstiaJ'arwI'^ <?Bja}yS the The took this sissd of protest against the 

Lee resolution was adopted Jefferson s Declaratioii king because if they acknowledged the authority of 
was debated uatilJuly 4 when it was adopted 1^ Con- Parliament they could not easily refuse to abide by 
gress, with some modifications Contrary lo early its laws They could however recognize the king as 
tradition the signing of the Declaration did not take a pwt symbol of their kinship with England without 


place on that day On July 19 a copy was ordered en 
grossed on parchment This document was submitted 
to Congress on August 2 and signed on that date by the 
members present Members who were absent sgned 
later at various times 

Origin of tbe Oerluatlotk 

Jefferson put little that was new into this famous 
document^ — the birth certificate of the United States 
Ita ideas were the meat and dnnk of America at the 
time They had previously been popular in England, 
John Locke had used them m his widely read book 


conceding that he had ever had any real power 
Moreover, if the Declaration had attacked Parha- 
ment, U would have attacked the representatives of 
the Bntish people Thus it would have blunted 
aympathy among the Engbsh tor the American cause 
The king had powerful enemies at hotne who would 
be mclioed to help tbe colonists if it was felt that 
they were fighting solely against him To foreigners 
the Revolution would not seem to be a revolt against 
an nnquestmned authority— only a defense of rights 
hmg enjoyed and impossible to relinquish 
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Though cracked and voiceless, the Liberty Bell remains a symbol of the American faith. The biblical quotation Cl-ev* 
around its crown says: “Proclaim liberty throughout all* the land unto all the inhabitants thereof.” As the lower inscriptions 
show. Pass and Stow recast it in Philadelphia in 1753 (MDCCLIII). Made of bronze, it weighs 2,080 pounds. It is three feet 
134 ] ^Uh and fully twelve feet aroimd at the lip. 
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According to report, when the Declaration was 
accepted on July 4 the Liberty Bi.ll hanging in the 
belfry of the old Penn«!yhania StaU House, now 
kno^ra as Indi pcndence Hall first proidaunHl the 
news to the people of Philadelphia The finng of 
cannon and racing horsemen carried the tiding far 
and mde Washington had the Declaration read to 
hia army, and its nnging sentences strengthened the 
morale of the troops The patnots everywhere now 
had a close-up picture of a single foe America’s 
gnevances were no longer intangible laws, but the 
misdeeds of a man of flesh and blood 

The Liberty Bell, brought from London in 1752, 
had cracked open later that year when first used in 
Philadelphia It was tw ice recast by Charles Stow and 


DECLARATION 
John Pass in 1753 before it proved satisfactory On 
July 8, 1776, it again fulfilled its purpose by summon- 
ing the inhabitants of the city to hear the reading 
of the Declaration Each \ear thereafter, it brought 
the people together to celebrate the anniversary of 
the Decbration, until in 1835 it cracked while tolling 
for the funeral of John Marshall, the celebrated chief 
justice of the Supreme Court 
It has since remained m the hallway of the old State 
House of Philadelphia, an object of veneration It was 
lightfy struck by officers of the city on April 6, 1917, 
w hea the United States entered the w ar with Germany 
Today the engrossed copy of the Declaration faded 
and almost illegible, is kept m a shrine of glass and 
marble in the Library of Congress 


Text of the Declaration of Independence* 

In congress, July 4, 1776 

Tke xjNANiMoira Declaiution owthe thibtebn DViTED States ot Asiestca, 


^^HEN in the Course of human events, it be- 
VAi/ comes necessary for one people to dissohe the 
political bands which hate connected them with 
another, and to assume among the powers of the earth, 
the separate and equal station to which the Laws of 
Nature and of Natures God enucle them, a decent 
respect to the opinions of mankind requires that they 
should declare the causes which impel them to the 
separation —We hold these truths to be self 


establishment of an absolute Tyranny over these 
Stales To prove this, let Facts be submitted to a 
candid world —He has refused his Assent to Laws, 
the most wholesome and necessary for the public 
good— He baa forbidden his Governors to pass 
Laws of immediate and pressing importance, unless 
suspended in their operation till his Assent should be 
obtained, and when so suspended, he has utterly neg* 
lected to attend to them^ He has refused to pass 


evident, that all men are created equal, that they are other Laws for the accommodation of targe districts 
endowed by their Creator with certain unalienable of people, unless these people would relinquish the 
Rights, that among these ate Life Liberty and the right of Representation in the Legislature, a nght 
pursuit of Happiness —That to secure these nghts, eslunaWe to them and formidable to Ijrant! only^— 


Oo\emments are instituted among Men, deriving 
their just powers from the consent of the governed 

That whenever any Form of Government be» 

comes destructive of these ends, it is the Bight of the 
People to alter or to abolish it, and to institute 


He baa called together legislative bodies at places un- 
usual, uncomfortable, and distant from the depository 
of their public Records, for the sole purpose of fatigu- 
ing them into compliance with his measures - — He 
has dissolved Representative Houses repeatedly, for 


Government, laying its foundation on such principles opposmg with manly firmness his invasions on the 

and organiiing its powers in such form, as to them nghls of the people He has refused for a long 

shall seen mo«t likely to effect their ^ety and Hap- Ume, after such dissolutions, to cause others to be 
pmess Prudence, indeed will dictate that Govern- elecUd, whereby the Legislative powers, incapable of 
ments long established should not be changed for AnnihitatHm. have returned to the People at large for 


light and transient causes and accordin^y oil ew- 
pcrienee hath shewn, that mankind are more disposed 
to suffer, while evils are sufferable than to nght 
themseh es by abolishing the forms to which they are 
accustomed But when a long train of aboses and 


their exercise, the State remauimg in the mean time 
exposed to all the dangers of invasion from without, 

and convulsions within lie has endeavoured to 

prevent the population of these States for that pur- 
pose obstructing the Laws for Naturaliration of 


usurpations, pursuing invariably the same Object Foreigners, refusing to pass others to encourage iheir 


evinces a de«ign to reduce them under absolute Des 
potism, It IS their tight, it is their duty, to throw 
off 8u<h Government, and to provide new Guards for 
their future security -—Such has been the patient 


migrations hiUier, and raismg the conditions of new 

Appreprialions of Lands He has obstructed the 

AcUninistratioc of Justice, by refu'mg his Assent to 
Laws for establishing Judiciary powers— He has 


sufferance of these’ Colonies, and such is Row the made Jud^ dependent on his Will alone, for the 
necessity which constrains them to alter their former taiurc of their offices, and the amount and payment 


Systems of Government The history of the present 
King of Great Britain is a history of repeated ngunes 
and usur pations all having in direct object the 

Thu text toUowg exhcti/ the xpeUme 


o{ their ealaiies He has erected a multitude of 

Kew Offices, and sent hither swarms of Officers to 
harass our people, and eat out their substance -—He 
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has kept among us, in times of peace, Standing Armies 

without the Consent of our legislatures. He has 

affected to render the hlilitarj- independent of and 

superior to the Civil power. He has combined with 

others to subject us to a jurisdiction foreign to om- 
constitution, and unacknowledged by our laws; giv- 
ing his Assent to their Acts of pretended Legislation; 
— For quartering large bodies of armed troops among 
us; — ^For protecting them, by a mock Trial, from 
punishment for any Murders which they should com- 
mit on the Inhabitants of these States: — For cutting 
off our Trade nith all parts of the world : — For im- 
posing Taxes on us without our Consent; — For de- 
prinng us in many cases, of the benefits of Trial by 
Jury; — ^For transporting us beyond Seas to be tried 
for pretended offences: — For abolishing the free Sys- 
tem of English Larvs in a neighbouring Prorince, 
establishing therein an Arbitrary* government, and 
enlarging its Boundaries so as to render it at once an 
example and fit instrument for introducing the same 

absolute rule into these Colonies; For taking away 

our Charters, abolishing our most valuable Laws, and 
altering fundamentally the Forms of our Govern- 
ments: — For suspending our own Legislatures and 
declaring themselves invested with power to legislate 
for us in all cases whatsoever. — ^He has abdicated 
Government here, by declaring us out of his Protec- 
tion and waging War against us. He has plundered 

our seas, ravaged our Coasts, burnt our towns, and de- 
stroyed the lives of our people. He is at this time 

transporting large Annies of foreign ilercenaries to 
compleat the works of death, desolation and tjTanny, 
already begun with circumstances of Crueltj' & perfidy 
scarcely paralleled in the most barbarous ages, and 

totally unworthj' the Head of a chilized nation. 

He has constrained our fellow Citizens taken Captive 
on the high Seas to bear Arms against their Country, 
to become the executioners of their friends and 

Brethren, or to fall themselves by their Hands. 

He has excited domestic insurrections amongst us, 
and has endeavoured to bring on the inhabitants of 
our frontiers, the merciless Indian Savages, whose 


knon-n rule of warfare, is an imdistinguished destruc- 
tion of all ages, se.xes and conditions. In everj' stage 
of these Oppressions We have Petitioned for Redress 
in the most humble terms; Our repeated Petitions 
have been answered only bj* repeated injury. A Prince, 
whose character is thus marked by every act which 
may define a TjTant, is unfit to be the ruler of a free 
people. Nor have We been wanting in attentions to 
our Brittish bretliren.We have warned them from time 
to time of attempts by their legislature to e.xtend an 
unwarrantable jurisdiction over us. We have remind- 
ed them of the circumstances of our emigration and 
settlement here. We have appealed to their native 
justice and magnanimity, and we have conjured them 
by the ties of our common kindred to disavow these 
usurpations, which, would inevitablj- interrupt our 
connections and correspondence They too have been 
deaf to the voice of justice and of consangumitj'. We 
must, therefore, acquiesce in the necessit}', which de- 
nounces our Separation, and hold them, as we hold 
the rest of mankind. Enemies in War, in Peace 
Friends. 

We, thzrefoue, the Representatives of the united 
States of America, in General Congress, Assembled, 
appealing to the Supreme Judge of the world for the 
rectitude of our intentions, do, in the Name, imd 
by Authority of the good People of these Colomes, 
solemnly publish and declare. That these United 
Colomes are, and of Right ought to be Free act 
LsDEpekdekt States; that they are Absolved from 
all Allegiance to the British Crown, and that all 
political connection between them and the State of 
Great Britain, is and ought to be totally dissolved; 
and that as Free and Independent States, they have 
full Power to levy War, conclude Peace, contract 
Alliances, establish Commerce, and to do all other 
Acts and Things which Independent States may of 

right do. And for the support of this Declaration, 

with a firm reliance on the protection of divme 
Providence, we mutually pledge to each other our 
Lives, our Fortunes and our sacred Honor. 


(Georgia) (North Carolina) (Massachusetts) 

Billion Gwinnett William Hooper John Hancock 

Lyman Hall Joseph Hewes 

George Wallon John Penn 


(South Carolina) 
Edward Rtilledge 
Thomas Heyward, Jr. 
Thomas Ly nch, Jr. 
Arlhiir Middleion 


(Maryland) 
Samuel Chase 
William Paca 
Thomas Slone 
Charles Carroll 
of Carrollton 


(Virginia) 

George Wythe 
Richard Henry Lee 
Thomas Jefferson 
Benjamin Harrison 
Thomas Kelson, Jr. 

F rancis Light foot Lee 
Carter Braxton 

These are the S6 men who signed the Declaration of Independence 

and the sutes they represented. Their actual signatures are 


(Pennsylvania) 
Robert Morris 
Benjamin Rush 
Benjamin Franklin 
John Morton 
George Clymer 
James Smith 
George Taylor 
James Wilson 
George Ross 


(Delaware) 
Caesar Rodney 
George Read 
Thomas McKean 


(New York) 
William Floyd 
Philip Lhingston 
Francis Lewis 
Len'is Morris 


(New Jersey) 
Richard Stockton 
John Witherspoon 
Francis Hopkinson 
John Hart 
Abraham Clark 


(New Hampshire) 
Josiah Bartlett 
(Co.NNECTICUT) 

William MTupple 
(Massachusetts) 
Samuel Adams 
John Adams 
Robert Treat Paine 
Elbridge Gerry 
(Rhode Island) 
Stephen Hopkins 
William Ellery 
(Connecticut) 
Roger Sherman 
Samuel Huntington 
William Williams 
Oliver Wolcott 


(New Hampshire) 
Matthew Thornton 

shown on the opposite page. John Hancock, then 

Congress, signed July 4, Most of the others si^ed August • 



In congress. July 177^. 




DECORATIONS 


38 


/jToic; NATIONS Honor Heroes 0/ PEACE J WAR 


T^ECORATIONS and Titles of Honor. Deeds of 
great bravery on tlie field of battle have been re- 
n’arcled since eailj' times. As far back as the 2d cen- 
tury B.C., Jonathan, the hlaccabean, vas awarded a 
golden button for successfully leading the Jews in 
battle against the Syrian army. Gold buttons and gold 
medals were among the first decorations used to honor 
heroic war service. 

The first English war medal was made in 14S0. Dur- 
ing the 19th century other nations began to derdse 
decorations to bestow on war heroes. Today all great 
nations reward special valor and patriotic sendee 
■with decorations of honor, hlany of these awards 
may be won in peace as well as in war. 

The Hlglily Prized Medal ot Honor 

In the United States the highest award for valor 
is the jMedal of Honor. Because it is given by the 
president in the name of Congress, it is often called 
the "Congressional iMedal.” Ai-mj', Nar-y, and Air 
Force medals have separate designs but the rules 
governing the award are the same. 

The hledal of Honor is given to anyone in the armed 
services who “in action invohdng actual conflict with 
an enemy, distinguishes himself conspicuously by 
gallantry and intrepidity, at the risk of his life above 
and beyond the call of duty.” That last phrase dis- 
qualifies all acts of courage, no matter how great, per- 
formed in the course of carrjdng out orders or as a 
part of a man’s service duties. In time of war the presi- 
dent may confer upon the highest commanders in the 
field the power to award this medal. Congress may 
also vote a IMedal of Honor to persons not ordinarily 
eligible, as the award to Charles Lindbergh for his 
pioneer flight to Paris. Banking just below the hledal 
of Honor is the Marine Corps Brevet Medal, given for 
distinguished service in the presence of the enemy. 

Other Decorations for Valor and Achievement 

The next highest decorations for valor are the 
Navy Cross and the Distinguished Service Cross of 
the Army and Air Force. These medals are of equal 
rank and are given for “extraordinary heroism in con- 
nection with military operations against an armed 
enemy.” Next in rank is the Distinguished Service 
iMedal, given b}’’ the Army, Nav'j', and Air Force for 
“exceptionally meritorious service in a duty of great 
responsibility.” This is a reward for men in adrainis- 
tiativ'e posts in peace as well as in war. It is the high- 
est noncombat decoration. 

The fourth ranking medal is the Silv'er S tar, awarded 
by all three services for gallantry in action. Next in 
importance is the Legion of Merit. This is awarded 
for meritorious conduct in the performance of out- 
standing services. Army, Navj^, and Air Force men 
are eUgible, as well as members of the armed forces 
of friendly foreign nations. 

The Soldier's JMedal (also given to airmen) and the 
Navy and Marine Corps hledal are both presented for, 
heroism not involving actual conflict with an enemy. 
The Bronze Star Medal is awarded to all servicemen 


except airmen for heroic or meritorious achievement 
“in combat against the armed enemy.” 

Air Force, Nary, or Marine aviators may leceive 
either of two medals. The Distinguished Fljing 
Cross, ranking just below the Legion of JMerit, is 
awarded for heroism or extraordinary achievement in 
aerial flight. The Air hledal, ranked just below the 
Bronze Star, is givmn for “meritorious achievement.” 

All services award a green and white Commenda- 
tion Ribbon to officers and enlisted men. It is awarded 
for proficiency in carrjing out a particularly difficult 
noncombat assignment. 

The oldest decoration is the Purple Heart, founded 
by George Washington in 1782. Formerly it was given 
for “singularly meritorious acts,” but the award now 
goes to all those who have been wounded as a result 
of enemy action. All services award a Good Conduct 
iMedal to enlisted men who honorabl}’' complete a 
specified period of activm duty. 

Prior to 1949 enlisted men received S2.00 a month 
additional pay for most of these decorations. Serv- 
icemen wear medals onlj' on occasions of full-dress 
ccremonjL At other times the decorations are repre- 
sented by rosettes or service ribbons worn in order 
of precedence on the left breast. If the same award 
is merited a second time, the Army and Air Force 
giv’e an Oak Leaf Cluster; the Navy, a Gold Stor. 
This cluster or star is worn on the ribbon of the origi- 
nal decoration. In case of posthumous award, presen- 
tation is made to the next of kin. 

American Service Medals Before 1941 

In addition to decorations of honor, the United 
States, prior to its entry into the second World War, 
issued Service hledals to all qualified officers and 
enlisted men. These medals were awarded to all nuli- 
tarj' personnel who had taken part in specified cam- 
paigns or during the emergency period the medals 
represent. The following awards were earned by hon- 
orable service only: 

Army Service Medah — Civil 'War, Indian Campaign, Sj^- 
ish Campaign, Spanish War (noncombat service), Cuban 
Occupation, Puerto Rican Occupation, Philippine Cami^gn, 
Philippines Congressional (McKinley) Medal, China 
paign, Cuban Pacification, Mexican Serv-ice, Mexican Bor- 
der, Victory Medal (first World War), and Army of Occupa- 
tion of Germany. 

Navy and Marine Corps Jlfcdals-^Civnl War, Expeditionary 
Medals (initial award 1874), Spanish Campaign, PHIippru® 
Campaign, China Relief Kxpedition, Cuban Pacification, 
Nicaraguan Campaign, Mexican Service, Haitian Canm^u^ 
(1915), Dominican Campaign, Victory' Medid (first Wori 
War), Army of Occupation of Germany, Haitian Campaign 
(1919-20), Second Ntcaraguan Campaign, Yangtze Service, 
and China Service. , . 

The Victory hledal was awarded to all who served m 
the first World War and in later campaigns in Russia 
and Siberia. Battle clasps w'om on the ribbon of the 
Medal were awarded to those who took part in one or 
several of 19 specified engagements. Those who saw 
service abroad but not in the front lines earned a clasp 
naming the country where they serv'ed. Similar clasps 
indicated the nature of nav'al seiv'ice performed. 
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The fmrra^he, a bruded card worn about the left fantryinen and medical personnel could add a small 
shoulder, ^^as a^iarded to units of the Amencau Arn^ silver star to their badges for service m Korea 
cited by the French for distinctive service Additional pay for all these badges was abolished 

Awards Given for the Second World War m 1949 Personnel now engaged in duties involving 
When American forces began to tight in the second extra hazard are rewarded with special ‘ineentiie 
A\orld'\Var,additional{ampaignmcJal’5\\crf‘attthor pay (see Armj) Other medals and badges p~ 
izcd These were awarded to mcm ... ... 

bersot the land, air, and naval forces 
who served la the three large the- 
aters of operation — American Eu- 
ropean African Middle East and 
Asiatic Pacific Small Lronxe stars 
on a theater nbboti indicated partic- 
ipation in battles within the area 
A silver battle star was worn to 
represent five bronze stars berv 
ice in a beachhead battle or in\a 
Sion was indicatedby asmall bronae 
arrowhead S milar decorations 
were awarded to members of the 
Coa't Ouard and Merchant Maime 
Three aUitional campaign rib- 
bons were cieated by the Ph lippine 
government These "ere awarded 
American fight ng men for Ph lip- 
pme Defense 1041-43 Fliilppme 
Lilieratioa 1944-15 awl rhi!((> 
pine Independence 1945-45 
Three apeeial medals were 
awarded during the second Morld 
War the American Defense Sen ice 
Medal to all who served some pe- 
riod between Sept 8 1939 and Dec 
7 1941 the World War II Victory 
Medal to all members of the armed 
forces who served between Dec 7 
1941 and Dec 31 1946 and the 
Army of Occupation Medal to 
those who served at least 30 days 
m the occupation armies 
New medal* were created for setv 
ice in the cold war The Humane 
Action Medal was awarded for work 
in the Berlin a rhft 1948-i9 Member* of the armed 

forces who served in Korea between June 27 195(j and 

July 27 1954 weregiventwomedal* — theKoieinand 
the United Nat on* Major battles were represented 
on the blue and white Koiean ribbon by bronM stars 
Beginning 


awarileit for excellent marksman- 
ship with small arms (rifle and pistol) 
anil automatic weapons 

Awards to Units and Civilians 
In addition to decoration* aw ard- 
ed to individuali recognition was 
also given to Army and Navy organ 
izations that served with d stme- 
tion in combat The Array Distin 
guished Unit Citation went to units 
which were cited for outstanding 
performance of duty in action 
against an enemy The Navy 
awarded the Presidential Unit Cita- 
tion to ships aircraft and naval or 
Marine units for outstanding per- 
formance in action on or after Oct 
16 1941 ’ Members of umU twice 
cited were authonzsd to wear a 
citation ribbon with an Oak Leaf 
Cluster (or Gold Star) on the right 
breast of the uniform 
After the proclamation of a na 
tional emergency on Sept 8 1930 
the President authorised two decor- 
ations for civilians of the United 
btates and fnendly foKign nations 
The Medal for Ment was awarded 
for exceptionally mentorioua con 
duct in the performance of outstand- 
ing services The Medal of Free- 
dom with degree went to those 
who distin^ish themselves by mer- 
itorious achievement or meritorious 
service to the United States in the 
prosecution of the war against an 
enemy The degrees, ranked from 
h gl to low m Older of precedence, are Gold Palm 
Silver Palm and Bronze Palm The Medal without 
degree us eijual to the Bronze Star Medal 
Three other civilian awards created during the 

_ second World War went to the men and ships of the 

1953 the National Defense Medal was Merchant Manne They were the Meichant Marine 
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n for honorable service after June 27 ISoO 

Badges Awarded for Skill and Courage 

During the second World War and after foot sol- 
dierxeamedtheExpcrtlnfantrymanBadgebyattaiii- _ _ _ 

ing certTin standards ofproficiencye«tabl shed by the la the Victoria Cross established by Queen Victoria 
Army TheCombatlnfantrymanBadgewasawarled m 1856 It may be awarded to men of all ranks in 
for exemplary conduct in action against the enen^ the army and navy but only for a signal act of ton 
Me.miiejs af tie Medical Corps attached to infant^ spicuous bravery in the presence of the enemy From 
units received the Medical Badge for services dunng 1912 to 1947 native officers and men of the Indian 

combat operation* Ad htional badges were awarded anny were eligible So h gh is the standard set for 

fir (living duty qli Icr service parachute jumps and the VC as it is (ailed that during its first 50 

other hazardous duties Beginning in 19>1 combnt in years less than COO w ere issued 


Distinguished Service Medal, the Combat Bar, and 
the Gallant ^ip award 

Britain ■ Victoria Ooss 
The highest honor a British fighting n 
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The Distinguished Service Order (D.S.O.) is pven 
to British army and navy officers for conspicuous 
merit in time of war, including heroism under fire 
or other important services in the field. It was 
founded in 1886. It illustrates a type of distinction 
in which the receiver of the award becomes a member 
of an honoraiy order, or society. The Distinguished 
Conduct Medal, ^ven to noncommissioned officers 
and men in the ranks, corresponds to the D.S.O. of 
commissioned officers. 

In the second "iVorld War, Canada established an 
award of its own, called the Canada Medal. This was 
given to civilians and members of the armed forces 
“for meritorious service above and bej'ond the faithful 
performance of duties.” 

Several British decorations were created during the 
first World War: the iNfilitaiy Cross, for commissioned 
and warrant officers below the rank of major; the 
hlilitary Medal, for noncommissioned officers and 
civilians for acts of bravery in the field; the Dis- 
tinguished Service Cross and the Distinguished Serv- 
ice Medal, both naval decorations. 

France’s Le^on of Honor 

Membership in the French Legion of Honor, one of 
the most famous of all distinctions, is awarded for 
meritorious service to France in military or civil life. 
A scientist may receive the decoration for some 
valuable discoverj', or a soldier for an act of con- 
spicuous braverj’. The order was founded by Napoleon 
in 1802. Membership may be conferred upon for- 
eigners as well as Frenchmen, and upon women as well 
as men. The French Croix de Guerre, established dur- 
ing the first World War, and the hiddaille Militaire, 
founded by Napoleon HI, are the two most noted 
decorations for purely military services. 

Decorations of Other Countries 

Germany’s highest militarj' decorations are the 
Order for hlerit {Ordre pour le Mirite), instituted in 


1665, and the Iron Cross, instituted in 1813. The Iron 
Cross was so freely bestowed during the first World 
War that it lost some of its value. But during the 
second World War the Nazi government restored it 
as a mark of extraordinary militarj" distinction. 

The chief Italian decoration is the solitary Order 
of Savoj". In Belgium the highest distinctions are the 
Order of Leopold and the hlilitarj" Cross. Japan’s 
highest military decoration is the Order of the Golden 
Kite. Two of the principal awards given by Russia to 
its military heroes are the Order of Suvorov medal 
and the title of “Hero of the Soviet Union.” 

Awards to Groups of Heroes and to Civilians 

Occasionallj' the heroism of whole groups of fight- 
ing men is commemorated. In the second World War, 
161 survivors of the United States cruiser Helena, 
sunk by the Japanese, were honored for their gallant 
fight against the enemy. For the first time in Amer- 
ican naval historj" the ship too received a unit 
citation. Later a United States merchant vessel— the 
Liberty ship Samuel Parker — ^was presented a Gallant 
Ship Award. The ship had been in heavy action in the 
Alediterranean for six months of 1943 and had sur- 
vived repeated bombing attacks during the invasion 
of Sicilj". Also during this war an entire division of 
American air-bome troops (the 82d) received the 
Presidential vmit citation for gallantrj' in action. And 
the Russian army was awarded the Sword of Stalin- 
grad by the British populace. 

CiviUan heroism also is rewarded, both in warfee 
and peace. Britain’s George Aledal b pven to civil- 
ians for conspicuous braverj' during enemj" attacks. 
In the United States the Carnegie hero medal is ^ven 
to jreople who display imusual bravery in savmg or 
attempting to save human life. Even animals are re- 
warded for their brave acts; a United State War 
Department ruling permits the awarding of a citation 
to war dogs that perform meritorious service. 


Titles of Nobility and 

'T'iTlES of nobilitj" date back to feudal daj-s, but 
thej" do not mean the same as they did then. 
Todaj" thej' indicate the social rank of a jierson 
whereas in the old daj’s of knights and ladies, they 
were the marks of responribilitj". The man who had 
a title had duties to perform, and held his rank in 
court because of that. (See Feudalism.) 

At first the onlj" titles were count and duke. 
“Count” comes from the Latin word comes which 
means a companion of the king. “Duke” comes from 
the Latin word dux, a leader. The dukes were in 
charge of sections of the country or parts of the 
armj", and had to lead their armies in battle. The 
counts were the chiefs of sections of the country, 
such as provinces in France or counties in England. 
These titles came to mean the right to rule a part of 
the country, and they were hereditaij", passing from 
father to son. Thus thej- became titles of nobDitj". 
“Comes” and “dux” (the Latin forms of these words) 
were used bj- Charlemagne. When his empire broke 


JVhat They Stand For 

up, the titles survived in different jiarts of Europe, 
finall y in France becoming “comte” and “due” and 
in Germanj" “graf.” 

When the Normans conquered England, they 
divided the country and entrusted the administra- 
tion of the counties to “earls,” who were of the same 
rank as continental “coimt".” and their wives were 
caUed “countesses.” Under the earls were the men 
who had smaUer giants, but ranked above their 
knights. At first all the nobility were called “barons,’ 
which meant “men of quality.” Later it became the 
specific title of the lesser nobility. To give princes and 
relatives of the king a higher rank than the earls. 
King Edward HI in 1337 created the title of “duk^ 
to rank above that of “earl,” by making Edward, 
the Black Prince, the Duke of Cornwall. Today the 
highest rank of nobility ne.vt to the king or queen 
and the royal princes is that of duke. Now thwe are 
few English dukes not of royal blood. Occasionally 
there are exceptions, such as the Duke of Wellington, 
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whose ancestor won his high rank by achieving bril- 
liant military victories. 

Titles of Peers and Others 

The frontiers or “marches” of the feudal kingdoms 
were often attacked by an enemy, and the head of 
such a district was called a “marquis” or “marquess.” 
The first marquis m England was created in 1385, 
and was given a rank between that of duke and earl. 
Then between the earls and the barons were created 
“viscounts” (meaning vice-counts)- the first was 
created in 1440. All these titles were given to the 
heads of districts and the holders of great estates. 
Under them were the kmghts and their squires {see 
Knighthood). The knights were not of the peerage 
(nobilitjd, and their rank was not hereditary. In 1611 
King James I created from the landed gentrj’ an order 
of hereditary knights called “baronets.” These 
hereditarj' knights rank between barons and knights 
and add after their names the abbre^^ation “bart.” 

The term “esquire,” at first apphed to the young 
man who bore the kmght’s slueld and lance, has so 
far lost its original significance that nowadaj-s it is 
given by courtesj' to anyone called a gentleman. 

In the Umted States, the word • mister” or “mas- 
ter” is used for every male. Originally, however, it 
was the title of a gentleman, a rank between the squires 
and the ordinary people. Mister (master), like hen in 
Germany, and monsieur ^my lord) m France, has 
come to be used indiscrimmately when addressing a 
man in a polite way. 


Differences in English and Other Titles 
While in England titles have a defimte relation- 
sWp to each other, this is not true et eiyw here Manj 
little states that grew up in Europe were absorbed in 
empires and separated again until there were many 
rulers of independent countries who could bestow 
titles. In France certain of the lesser titles could bi 
taken by landed propnetors. Abo, in Europe, thi 
btle was a family honor, not a personal honor. Iii 
England only the oldest son could inherit the title 
according to the law of primogeniture; but in mam' 
European countries aU sons of a count, for example 
were also called counts. ' 

. . abolished after the Revolu- 

tion. Then Napoleon I created a great manv new 
titles, and Louis ipuil, after his restoration, added 
many more; in addition aU the old titles were rexdved 
while those given by Napoleon were retained Tlie 
revolution of 1848 again forbade titles, but Napoleor 
created new on^, and old ones were again reidved 

wpr^if became a republic in 1870, titles 

were not even mentioned in the constitution, and 
today are held as a courtesy. 

n ^ Noblemen 

Eourtesy titles are also found in Fntrhnfi ,.. 1 , 
of the throe hlEhoot “oS 

pten a title beloa- that of their father. Thus thr 
eld&t son of a marquis is usuallv referred to 
earl, and given one of the miLr SS Si^h ' 
actually held by his father; legally, he is onlv p 
cornrhoner. Younger eoas of a^;,* ,“,e 


xTscount. The present Duke of Wellington has among 
others two titles of marquis, two of earl, two of ids- 
count, and two of baron, besides Iiis Spanish, Por- 
tuguese, and Dutch titles. His eldest son, therefore, 
is called (Marquis Duro, and his grandson is calleil 
the Earl of (Mornington. 

Strictly speaking, titles are not personal property. 
Tlie lands (and the titles and duties that went with 
them) were first granted bj' a king at his pleasure, 
and could be taken back by him. So titles can be lost 
and revert to the king, when the line dies out, or 
because of some crime committed by the holder. 
Where democracies have succeeded kings, the le^ 
latures often have abolished titles. The Constitution 
of the United States (.\rt. 1, Sec. 9) says that no title 
of nobility' shall be granted by the United States, 
and persons in the government seiwice are prohibited 
from accepting honors from foreign countries without 
the consent of Congress. Also, persons who wish to 
become naturalized citizens are required to drop all 
titles they' may have held in their native lands. 

How British Titles Rank 

For men, the order of precedence among the British 
nobihty runs thus: king, dukes of royal blood, other 
dukes, marquises, eldest sons of dukes (marquises by 
courtesy), earls, eldest sons of marquises (earls by 
courtesy), younger sons of dukes (earls by courtesy), 
Mscounts, barons of the nobility', baronets, knights 
of various grades, esquires, and gentlemen ranking 
below the peerage. Within each group there is a 
careful ranking of indix'iduals depending on the date 
the title was created, and whether it is English 
British, Scottish, or Irish. 

Precedence in a democracy such as the United 
States is based upon the position which the indiridual 
holds in the nation’s government. Thus, in official 
Washington there is fairly' well-defined precedence— 
the president, -vice-president, ambassadors, justices, 
mhiisters, speaker of the house, cabinet members, 
.•senators, etc. 

In Great Britain the proper form of address in 
conversing with the nobility' is somewhat confusing 
Kmghts are always called Sir, but if Mr. Richard 
Johnson is made a knight, he is not called Sir Johnson, 
but instead Sir Richard, or Sir Richard Johnson. 
T^s is because when knights were first created, people 
did not have family' names. Titles of nobility' are di^ 
tinct from the actual name of the holder, so if Sk 
Richard Johnson is made a baron he keeps his family 
name, although he may' take a new title, such as 
Baron of .4arondale. He is then addressed as Loro 
Aarondale. Dukes and duchesses are always addressed 
as such, but the other nobles, including those by 
courtesy' only, are addressed as Lord or 
Lounger sons of earls, and sons of x’iscounts and 
barons (these do not have courtesy' titles) are ad- 
dre^ed as Honorable (Hon.), but use the given name 
and the family' name, not the title. , 

Addressing British women is even more complicated- 
i-Ien hold titles for themselves, but women may rank 
only because their father held a title or because they 
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mamed S QUO witha tUle Ornere theznseliesejvesa Ibuoded al309 tbreecUsKi — ^ ghU o! tbt Grand Cross 
rank A lady who has that title because of birth 9.® ' uidCorapanons 

(the daughter of a duke _marqms or earl) uses it ^CMC KCSfQ *^«ndc'jtO) ''otw'sn^h'^rdVre 


with her gvien name as Lady Ahec, but if she 
quires it by marriage 
she uses it with her hus- 
band s name Thus a 
kmght or a baronet 
may be Sir Richard 
while his wi/e is known 
as Lady Johnson The 
rank of dame is the 
feminine equivalent of 
knighthood It 
plied not only 
wives and widows 
knights and barom 
but IS conferred 
title as for evamjJe 
Dame of the Order of 
the Bntish Empire 
The heads of the 
Church of England the 
Archbishop of Canter- 
bury and the Arch 
bis^p of York and a 
certain number of bish 
ops are members of the 
iiouse of Lords and 
rank as members of 
the Bnt sh peerage or 
dutary bishops rank 
just above barons Car* 
dmals of the Roman 
Catholic church are 
called pnneea of the 
church and many 
pnesta who are not 
b shops are granted the 
title moosignor 
which is equivalent to 
my lord The pope 
also mayconferthet tie 
of count on lay per- 
sons The Golden Rose 
consecrated by thepope 
and conferred on some 
distinguished mdividual 
church or community is i 
rank (see Crusading Orders) 

Orders of Knighthood 

The rank of kn ghthood is frequently conferred by 
the Br tish sovereign today m recognition of special 
services in politics literature or science 

Among the important Br tuh o de e are tbeee Order ot 
the Garter eetabliehed by Edwetd III about 134K »od eon 
eistmg eh efly of membe a of the royal f.mily It# ^to a 
Ban eoit quimalu penss ( Evil be to him thnka ) 

memfa?rebp a nd oafed by the lettera K G _ nfler tl» 
name the Order of the Tb etle an ancient Scott eb OT^ tot- 
ing I om 16ST m t ala K T Order of St Pat ck 
land created n 1788 n tiala K P Order of Uw Ealli 


« the O dot of the S 


tc > Order 



(GC8 

of the Ind an Emp re 
(GCXE etc) V ctonan 
Order (OCVO etc) 
and Order of the Bntiah 
Emp re 

The chief ordere of 
kn ghthood in other conn 
tr es are the Order of the 
Golden Fleece (Spa n and 
Austria) 0 der of the An 
nuns ata (Italy) Order of 
the Black Eagle and Order 
of the Red Eagle (Pruas a) 
and Order of the Chrysan 
themum and Order of the 
liiBingSun (Japan) 

The papal orders of 
kn ghthood for d at n 
isbed UysKa are ( n the 
Jer of the r mportance) 
the Sup ame Order of 
Cb se Order of P us IX. 
0 der of St Gregory the 
Great Orde of St Sylvea- 
ter Order of the Go den 
Mil t a or Golden Spur 
and Order of the Holy 
Sepufebre 

Many a nor order* 
pean count es are merely 


diet D< 




1 honor of the highest 


confer so 1 1 e or preced 
ence Btsmple* of tbete 
in Eng sad a e the Order 
of hler t and the Cea 
pan one of Honour 
Other benori are 
conferred by ua ver 
I t ee and learned lo 
e et ea throughout the 
wor d Hn era tiee g ve 
honorary dcgreei for out- 
etaod Bg work in al 
meet any { eld of es 
daavor t,ramed aocie- 
hee such as the French 
Academy the Royal So- 
c ety (Br tiab) and the 
Amer can Academy of 
Art* and Letter* recog 
n te d at ngu shed 
t by nv 

md by medals and priiea 

Deer Of all the wild animals of North Amer ea 
the beet fnend of the early pioneers was the white- 
tailed deer Its flesh (venison) formed their mam 
food— indeed it saved them lives when crops failed 
and from its hde they cut their sturdy buckskin 
jackets breeches and moccasins as the Indians had 
done for cestur es 

The deer family includes about 60 species ranging 
m size from the huge Alaska moose down to the 
Chilean pudu wh ch is almost as small as a rabbit 
The best known oS the larger sr^cies— tbe moose the 
elk the canbou and the remdeer— are described m 
separate articles Here we shall dscu's other spe- 
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HOW A DEER RENEWS ITS JiNTLERS 



cies that are especially 
teresting or useful. 

Life and Habits 

of the tVTiitetail 
The -n-hite-tailed, or tlr- 
ginia, deer still abounds in > > 

northern Alichigan, iiViscon- 
sin, iMinnesota, and Canada ; j- | 
and smaller -whitetails are 
found in some of the South- 
ern states. The northern 
whitetail male (called a buck, 
or stag) weighs up to 300 pounds and 
stands three and one-lialf feet high at the 
shoulder. From the buck’s antlers, which 
cun-e forward, rise five or sLv unforked 
tines. The female (doe) is smaller and 
has no horns. 

IMiitetails are reddish brown in summer 
and gray in winter. Their bellies and the 
undersides of their tails are white. \^'hen 
they run, they' lift their tails straight up 
like nhite flags. The young fa mis have 
reddish coats spotted with white. 

A young buck in his second year devel- 
ops his first pair of spikelike antlers. Each 
spring he sheds them and a larger set 
grows in. By his sbrth year his antlers 
are fuUy grown and do not change much 
after the annual shedding (see Horn). His 
average span of hfe is ten years. A buck 
can gallop three or four miles at a speed 
of 25 miles an hour. 

Whitetails browse on grass, leaves, 
acorns, nuts, and water plants. They en- 
joy long swims at sundoa-n. In ii-inter they 
trample the snow to form “yards,” in 
which they huddle for protection. They eat dried 
grass and moss from the bared patches. 

The autumn mating season transforms timid bucks 
into fierce fighters. With ej'es bloodshot and necks 
pufied out, they rush together head-on, struggling 
until one of them is driven off, lea^'ing the does of 
the herd to the wtor. Sometimes their antlers lock 
tight and two bucks die together. 

Deer of Western North America 
In the western mountains of Korth America lives 
the mule deer, which has ears nine inches long. The 
buck weighs 150 to 200 pounds, and has forked tines 
on his antlers. The mule deer is rusty brown in sum- 
mer and gray in -winter. He has a white tail tipped 
with black; and he holds it down when running. He 
runs stiff legged, bounds high over rocks and gullies, 
and lands on all fours. 

The Columbian blacliailed deer lives in moist forests 
along the Pacific coast. He has a black tail (white 
underneath), which he holds straight out when he 
runs. His antlers resemble those of the mule deer. 

Deer in Central and South America 
Through grasslands from southern hlexico to Para- 
guay steal the brown brodrets. They are only one and 



one-half feet tall, and the bucks 
fight with spike antlers less than 
five inches long. The larger red 
hrocJeets (two and one-half feet 
tall) live in the jungles. 

Tile Chilean pudtis — the small- 
est deer in the w orld — are about 
a foot high and have spike horns. 
High up in the Andes roam the 
gray, heai-y'-bodied guemals (or 
huemals). They' are somewhat 
smaller than the average w hite- 
tail and have curious Y-shaped 
antlers, forked near the base. 

In the w et lo« lands of east- 
ern South America are found 
large marsh deer, four feet tail 
They have a pecuUar rocking 
run and travel easily over 
swamps that mire their pur- 
suers. Their antlers resemble 
the mule deer’s. The reddish- 
broivn pampas deer stand only 
two and one-half feet high. 
Hunters can smell them a mile 
away, for they e.vude a strong 
scent from sacs in the hind feet. 
European Deer 
The red deer, famed in the 
stories of Robin Hood, 
ranges through Europe pd 
into Iran and northwest Africa. 
It is distinguished by a long 
fringe of hair at its throat. The 
hart (stag) stands about four 





1. This white-tailed buck m the spring has shed its last 
antlers The new ones are merely bumps at the bas® of the 
ears. Pictures 2 and 3 show the growing antlers coated 
“velvet,” a fuzzy skm that covers and nounsbes theia 
ttey are still soft. 4, The velvet begins to rub off in the fan. 
Here it hangs in ragged strips about the cars. 5. All the vel- 
vet is goce, and the winter fighting antlers have reached 
their full grovrih and lirdness. 





I 4 low GOOD everythag smfUs this mom 
I I I thought Wluto Tai tbo young 
^ X I deer » h» T\»at along a forest pathway 
’ “*• It was a fine mommg late ui summer 
and White Tail was on his way to a near by stream to 
hreokfast on the rushes and water weeds that grew 
there His small pomted hoofs made scarcely a sound 
as he walked and his long ears were pointed forward 
alert and li ten ng Those ears caught every small 
sound and warned him of danger white it was yet a 
long way off 

Though the sun had just nsen many of the fo e t 
creatures were already abroad They looked at h m 
admiringly Hewasahand omeyoungdeer withtus 
shm lege and his r eh brown summer coat that gli— 
tened almost ted vhere the sun reached it 

Good monung White Tail a squ rrel called out 
from a tree What a fine fellow you are growing to 
be' 

Thank you Sinnrrel White Tall answered 
I have grown a good h t haven 1 1? 

Indeed you have said the squirrel WIqt last 
year you were only a httle fawn Yon couldn t go 
anywhere without your mother 

Yes White Tad answered qu ckly lusedtobc 
afraid to leave her But now 1 go about alone when 
ever I hke 

Well don t let it make you too proud or yon will 
get into trouble sa d the squirrel as it whisked down 
the tree and scampered away 
White Tail wa4 greatly plea ed that the squiiiel had 
noticed ho y much he bad grown and he held his 
small head high as he went along. 


WTiat o fifit /ellou' sa i the Squ rrel 

thcsently aa he stopped to nibble at a bush be de 
t1 e path a pair of branching antlers was suddenly 
lifted and there stood an old stag lookmg i ght into 
his eyes 

Eicuse me the young deer said politely I 
d dn t know you were feedmg here I am White Tail 
and I only wanted to eat a few leaves from this bush 
1 dida t raean to startle you 

You ddnt startle me the old stag sa d Iknew 
>ou were comuio I heard a squirrel chattermg witl 
you and once I heard you paw the ground when you 
stopped to bro -sc 

White Tad was ashamed at the old stag s words 
for he knew that one of the first things a young deer 
should kam was to pass through the forest without 
making any no se I will be more careful nevt time 

he thought Then looking curiously at the old stag 
he asked Aren t you a stranger here? I don t re- 
member see ng you before 

Yes I am a stranger the old stag told him and 
1 have come from a great distance I wonder if you 
couldtellnie where I can find some salt hewenton 
I do not know the country around here and I am 
hungiy for salt 

Yes SIT White Tafl answered I know where 
there 18 plenty of salt E you will come along with 
me I will show you 

The two deer set off to^rether through the forest 
At first White Tail felt a little shy but presently he 
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ventured to saj', “\Miat a 
fine pair of antlers j'ou have, 

Old Stag! I never sav such 
huge ones before.” 

“There are plenty of ant- 
lers as large as mine,” the 
old stag told him. “Some 
are even larger. But my 
antlers have sensed me well 
in many a fight.” 

White Tail felt a new re- 
spect for this old stag v ho 
had come from such a dis- 
tance, and who spoke so 
quietlj' about the fights he 
had had. “I wish my ant- 
lers vere large,” he said. 

“It must be fine to have 
big antlers to fight ^dth.” 

“It is,” the old stag answered. “But there are 
times vhen I have no antlers. Did you know that, 
WTiite Tail? ” 

“No,” said White Tail, in amazement. “WTiat hap- 
pens to them’ ” 

“Each year, in winter, they fall off,” the old stag 
replied. “And then for a vhile I have no antlers at 
all.” 



The old staglookedatthe 
two small spikes groirins 
out of WTiite Tail’s head 
and he was a little amused 
at the young buck who wa; 
in such a huny to grow up 
“You will have plent}’ ol 
fights when you are older.” 
he said, “but there are 
many tilings that you must 
learn before 3 our antler^ 
are read3' to fight with.' 

“What things?” White 
Tail asked. 

“ Well,” said the old stas 
“I noticed a moment aso 
that 3'ou stepped on a dead 
twig and snorted when it 
snapped under 3'our feet 
You must learn to be quiet in the forest. You must 
not snort. You must not make an3'nobe atall. For 
if 3’ou do, some da}' the Hunter will find 3'ou, and 
then }'ou will be sorr}'!” 

White Tail stopped in his tracks. “WTiat is the 
Hunter?” he asked. “I do not know him.” ^ 

“The Hunter is a danger,” the old stag said. “He 
comes into the forest to look for us, and if he sees us, 


“Will mine do that, too’” asked WThite Tail. 

“Yes, }’-our antlers will fall off in the winter, and 
new ones will grow again in the spring. For a long 
time after the antlers begin to grow, the}' are tender 
and easily hurt. So they have a soft, velvety covering 
to protect them. But 'when the time comes, we rub 
the covering off against a tree or bush, and then our 
antlers are fine and hard again, and we are ready to 
fight with them.” 

“I hope my antlers will soon be hard,” WTiite TaU 
said, “and then I will fight with them.” 


he tries to kill us.” 

“Tell me more about him,” "White Tail said 
amviouslv. “W’'on’t you?” 

“No,’’ replied the old stag, “I want to hurr}'_alons 
to that salt lick. You ask your mother. She will tell 
you aU you need to know.” 

Now they had reached the edge of a shallow ravine 
WTiite Tail turned from the path they had been follow- 
ing and led the way through dense underbrush outinfo 

a wide, w ell-beaten runw ay. “This is the road to the 
salt lick,” he said. “We’ll soon be there now.” 




The old stag had seen such paths before It has 
taken a long time to make a runway like the he 
eaid The feet of many deer have passed this way 
Soon they v, ere in a rocky glade where a number rf 
other deer were eagerly licking the soft salty earth 
at the edge of a little stream White Tail and the old 
stag at once began to lick up the salt that tasted so 
good 

After a bttle while the young deer raised hia head 
and looked about him The old stag had not yet had 
his fill of salt 80 White Tail went over to some 
scrubby bushes and peeped through them At first 
he saw nothing to interest him but a moment later 
he caught sight of two small fawns on the ground not 
far away Pushmg his way through the bushes he 
spoke to them 

Hello little fawns* I didnt see jou at first 
because the white spots on your hod es fooled me 
They look like patches of sunshme on the grass 
Our mother says that is why we ha%e these wh te 
spots one of the httle (awns answered shyly They 
help to hide us from sight 

I know White Tad said I had them too when 
I was as small as you But mine have gone now and 
yours will go before winter comes You will have 
another coot (or winter It will be thick and warm 
and It will not be spotted 

I don t went another coat sa d one of the 1 ttle 
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AD deer change their coats before wonter gets here 
You have never seen a wmter and you don t know 
what it 13 like It is a cold time and the deer hve 
together m the forest Last winter the snow was piled 
so deepen the ground that we could not walk through 
it at all and we had to keep paths open everywhere 
I seas hungry most of the time for there was nothing 
to eat eveept a few email berries and the young 
branches of trees and now and then a 1 ttle dry grass 
and moss that we pawed up from under the snow 
That s«ma very strange said the fawns We 
have always had all we wanted to eat We don t 
understand such things at all But we must not talk 
any more now hlother told us to keep very quiet 
until she came back to us 

WI ere IS yonr mother? White Tail asked 
She 13 over at the salt hek hut she will he back 
soon She never leaves us very long 

Don t you wish you were big enough to go about 
alone the way 1 do? White Tail asked ^ateb 
me BOwI See how fast I can run* 

He gave a leap into the air and ran a little distance 
his small bead held high his short white tail erect 
Then he turned and ran back end this tune he did 
not atop beside the little fawne but ran on mto the 
rocky glade 

Aien t you forgetting what I told you about keep- 
ing still? the old stag scolded liun You run about 
making as much noi'e as though there were no such 
thing as a Hunter m all tlie world 

I forgot White Tail sa d I only wanted to 
show he fawns how fast I could run 

You mustn t be too proud or you will get into 
trouble said the old stag just aa the squirrel had 
sa d earl cr in the morning 

Im Sony White Tail answered 111 try to 
remember next tirne 

All nght said the old stag And now suppose 
we look for something green to eat 

I would like that White Tail told him I know 
a stream where water hi es and rusi es grow Shall we 
go there now Old Stag? 

Yes the old stag replied that will be hne 
There is nothing better to eat than rushes and water 
plants Besides he added the flies are beginning 
to bother me and I will be glad to splash abo t m 
the water for a while 

When they reached the stream the two deer swam 
at once to the other side where the rushes grew 

tbekest 

White Tad liked to swim almost as well as he Uked 
to nin After they had eaten all they wanted of tl e 
fresh green leaves and the tender stems he swam 
about m the cool water while the old stag rested on 
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the shore and chen ed his cud. The young deer would 
ha^ e liked to stay there all day. He was sorrj' n hen 
by and by, it was time for them to return. “The sut 
is getting high,” the old stag said, “and ne are not 
safe out here. Night is the best time to come to the 
stream to eat.” 

Crossing to the other side, they made their way 
back along the forest path. They had not gone fai 
when the old stag suddenly stopped and listened. 

Keep very still. White Tail’” he whispered. “I heai 
the Hunter' ” 

In spite of the old stag’s warning, WTiite Tail took 
a few quick steps fomard, as though he nere about to 
^n Keep still'” the old stag repeated sharply'. 

He may’ see you if j'ou move. The wmd is blowing 
toward us, so I can smell him plainly. I can tell just 
vhere he is each moment. I will warn you if there h 
any need to run.” 

WMte TaU snified the air amdously, and there came 
to his nostrils a strange new smell, a smell that he 
would never forget for the rest of his life. 

In a moment the old stag whispered again. “Do 
you hear the casing of the crows and the screaming 
of the jhys? It is their v aming to the forest creatures 
They ha^i-e seen the Hunter. Keep your head low 
behmd the bushes, White Tail.” 

The young deer did as he was told. It seemed a 
long time that he stood there, trembling, not daring 
to move. “You can see him now. White Tafl if you 
pe^through the bushes,” the old stag said at last 

mnte Tail had never seen a man before. At the 
hrst sight of the Hunter, coming down the hillside he 


was so frightened that, in spite of all the old stag had 
said, he turned and ran as fast as he could. He did 
not stop until he reached the middle of the forest 

For a long time he stood there, tired and panting. 
But though he strained his ears, he heard nothing, 
and he knew that for this time he was safe. 

“I should not have run so soon,” he said to himself. 
“The Hunter might have seen me.” 

Presently' WTiite Tail saw the old stag coming along 
the forest pathway. “I am sorry’ I ran. Old Stag,” he 
said. “Are you very angry' with me?” 

“No, I would have done the same thing, at your 
age, I suppose. And I have seen older deer than y’ou 
run from the Hunter. But the navt time you see him, 
5'ou must keep as quiet as y’Ou can, until you are sure 
■which way he is going. Do not let him see y'ou if you 
can help it, IVhite Tail, for the Hunter is the greatest 
enemy we have. Alway's remember that.” 

“I will,” WTiite Tail promised. “Ne'rt time I won’t 
forget a thing y'ou have told me.” 

I 'will not be ■with you the next time y'ou see the 
Hunter,” the old stag told him, “for I must be going 
on now . But y'ou are a fine young buck and 'will soon 
know how to take care of y-ourself. I hope I 'will see 
you again some day.” 

Without another word, the old stag went off into 
the forest, his head held high and his long ears pointed 
forward, listening for danger. WTiite Tail stood watch- 
ing him until at last he disappeared from sight. Then 
he turned and went back the way' he had come, think- 
ing of the exciting story he had to tell his mother 
and the many questions he wanted to ask her. 




feet tall and has magnificent many pointed antlera for the perfume pvmg musk deer it le the only 
At mating times he roars and fights fiercely living deer that lads antlers (see Musk Deer) Both 

The favorite of European hunters is the slender setes hottever have formidaUe tusks 
rw deer tihich is found fiom the British Isles east The bro^n Japamst mta deer cainea stately ant- 
to the Pacific Ocean It stands only two feet hi^ lets On its rump is a patch of white hairs i h ch 

At mating season the bucks pursue the does m circles Bare out like a chrysanthemum when the animal is 

making trails called doe rings excited Mrving as a guide for the herd 

The handsome fallov deer about three feel high The Strange Cherrotaim or Mouse Deer 

lives la southern Europe and northwest Africa A1 In Ceylon and India we find the mmiature Ind an 
though domevDcated in prc'ierves for two thousand chevratain — the so-called mouse deer {Tragut % 

years it has kept its mJd habits It has a white' tnnmnnn) It is not a true deer but belongs to a 

spotted Bummer coat and flat mooselike antlers fanuly of its own Crropufidae) It stands less tl an a 

&onie Interesting Deer of Aela foothgh lake a musk deer it has tusks mstcad of 

In the jungles of India and Ceylon bves the red antlers like a pig it has four toes on each foot and 
dish arts deer or ckital (native for spotted ) which I ke a came! it has three Btomach compartments m 
keeps its white spots the year round The buck Btead of the deer s four Its cousms wa/er c/ievro- 
stands three and one-half feet tall and has large ant- lows (OorcotAenum aguaheum) are found across 
lers Chitals scream loudly when alarmed equatorial Africa 

Great brown sambari weighing up to 7W) pounds Natural Relationships of the Deer 

roam the hills of northern India and smaller sam Deer belong to the family Cenidae of the order 
bars are found on the plains to the east and m the ^rfiodbrfyw (even toed hoofed mammals) The Cem 
coastal islands Simbais keep their massive antlers doa are reUted to the Boetdae (cattle antelopes sheep 
for several years between sheddmgs gonts) and are like tlem in chewing the cud 

In many parts of India thrives the brown Indian («« Ru m in a nts) They differ in having solid horns 
mun/jac or barling deer which barks like a dog which they shed periodically Except for reindeer 
when excited The buck is SO inches tall and has twt>* and canbou tmly male dter have horns 
tmed antlers about four mches long Ite « ent fic name ef the wh te-taJed nr Virpnia deer 

Through reedy marshes m northeastern l.'iunaelipe oJoemten* » rstnionin mule deer OdoceiZfM AemtoniM Co. 

the Chinese wafer tfeer about 30 inches high Except lumb an black teiled deer Odocodeai cdumiuinui 
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Defoe', Daniel (1661?- 
1731). Businessman, se- 
cret agent, and journalist 
— this was Daniel De- 
foe, author of ‘Robinson 
Crusoe’. He was born in 
London, probab^ in 1661. 

He came of a landed fam- 
ib” but his father was a 
“3’ounger son,” who took 
up the trade of butcher, 
then retired on his private 
means. 

The Defoes were Dis- 
senters, or Nonconform- 
ists — ^thej' did not believe in certain practices of the 
Church of England. Young Defoe was brought up in 
the strict j'et independent beliefs of the Dissenters. 

When he was 14 j'ears old he was sent to a Dis- 
senters’ academj-. In addition to the traditional Latin 
and Greek, he studied French, Italian, Spanish, his- 
tory, and became especially well grounded in geog- 
raphy. He studied for the ministry; but, in 1685, 
he went into the mercantile business. Engaged in 
foreign trade, he visited France and lived in Spain 
for a time. Meanwhile, he was also writing and 
speculating financially. In 1692 he went bankrupt; 
then he began the manufacture of tiles. Eventually 
he paid off all his large indebtedness. 

Defoe was far more interested in n-riting than in 
business. His lively mind was taken up with the 
problems of the times. In pamphlets, verse, and peri- 
odicals, he called for reforms and advances in such 
varied fields as religious practices, economics, social 
weEare, and politics. In his “Essay on Projects’, 
written in 1698, he made suggestions for a national 
bank, reformed bankruptcy laws, asylums, and acad- 
emies of learning. He alwaj-s stressed the need for 
tolerance, often using satire for emphasis. 

In 1702 he put out a pamphlet titled ‘The Shortest 
Way with Dissenters’, satirizing the Tories' persecu- 
tion of Dissenters. 'Die government arrested him 
For three days in 1703 he stood in the pillory- while 
people brought flowers to him. They admired the 

spirit of this “middle-sized spare man of a brown 

complexion . . . hooked nose, sharp chin, gray ej'es, and 
a large mole nrar his mouth.” Defoe commemorated 
ms expenence in vers^ called ‘Hjunn to the Pillory’. 

After some months in prison he was released in 1704 
tlmough the Muence of Robert Hartley, a statesman 
who bec^e hK patron. Defoe then wrote political 
pamphlets for Hartley, and sennd as his secret agent 
m workmg for the union of Scotland and England. 

. started The Review, a brilliant 

periodical discussmg the questions of the day. It 
was the fiist of many such periodicals with which De- 
foe was connected--forerunners of the modem news- 
paper (see also English Literature, section “The 18th 
^nturj’”). As people then did not care for fiction, 
Defoe also wrote “true histories” of pinites and 
me\es, spicing facts with imagination. In 1719 he 


published ‘Robinson Cmsoe’ (see Robinson Crusoe). 

Defoe’s other major works include : A satirical poem, 
‘The True-born Englishman’ (1701); ‘Moll Flanders’ 
(1722); ‘A Journal of the Plague Year’ (1722). 

De forest, Lee (bom 
1873). The broadcasting 
of sound — or radio broad- 
casting as we know it to- 
day — began when Lee De 
Forest invented the audion 
tube. His invention revo- 
lutionized the living hab- 
its of millions, j'et he made 
almost nothing on it. 

De Forest’s life was bril- 
liant and stornn-. He was 
born in Council Bluffs, 

Iowa, Aug. 26, 1873. His 
father was a Congrega- 
tionalist minister, who, in 
1881, became head of Talladega College for Negroes 
in Alabama. Young Lee was punj' and made few 
friends. To fill his lonelj' hours, he turned to science. 
When onlj- 13 he boastfullj" believed he had discovered 
“perpetual motion” and admired his own “genius.” 

A scholarship enabled him to attend the Sheffield 
Scientific School at Yale Universit3'. Some class- 
mates called him the “homeliest and nernest student 
in school.” He worked relentlessl3' and earned his 
doctor of philosoph3' degree in 1899. 

While he earned his living at various jobs, he 
steadil3' experimented after hours. One problem es- 
pecialN challenged him. Marconi had alread3’’ sent the 
“dot-dash” of the telegraph code through the air by 
radio waves; but no one had found a wa3' to broadcast 
music or the voice. E.xperimenting with Fleming’s 
vacuum tube, De Forest introduced a third part — a 
grid between the filament and the plate (see Radio). 
He patented this audion tube in 1907 and broadcast 
the great voice of Enrico Caruso in 1910. 

Radio broadcasting was born, but the public paid no 
heed. Discouraged, De Forest sold the rights to the 
tube to a telephone compan3’. H> the following 3'ears, 
he took out over 300 patents on radio and other elec- 
tronic devices. One invention was “phonofilm,” a 
forerunner of sound-track motion-picture film. In 
1923 he showed the first public “talking” mo\de. 

Wide recognition came to him in his later 3'ears. 
He won the Edison medal in 1946. Many' people 
acclaimed him the “father of radio.” 

De KALB, Johann (1721—1780). li’hen only' 16 years 
old, ambitious Johann Kalb left his peasant home 
m Bavaria to seek adventure. Six years later, he 
turned up in the French army as “Jean de Kalb,” with 
the assumed title of “baron.” Young “Baron de Kalb" 
rose swiftly to the rank of brigadier general. 

1 767 the French government sent him to America 
TO mvestigate secretly' the possibilities of a revolt by 
the American Colonies against England. They were 
not yet ready. YTien they did rebel, he offered his 
service. With his prot4g6, the y'oung Marquis de 
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Lafayette he sailed from Fiance and jo ned Wash 
ingtons army m 1777 He as made a major general 
In 1 780 he was sent south w ith some 2 000 men to 
relieve besieged Charleston SC At the battle of 
Camden S C August 16 henaasecond ncommand 
to Gen Iforatio Gates When Gates fled the field 
De Ivalb and his men fought off the Brtish force 
until De Kalb fell with 11 wounds Three days later 
he died a British prisoner A monument to him was 
erected In Camden in 1825 H a old companion m 
arms Marquis de Lafayette la d the cornerstone 
De la mabf Walter 
John (born 1873) The 
gay puckish verses Walter 
de la Mare wrote for hia 
own four ch Idren became 
favor tes of children ev 
erywhere His Songs of 
Ch Idhood and Peacock 
Pe sparklewiththefancy 
and humor of little chil 
drens own world of dis- 
covery and dreams 
He was born Apr 1 25 
18“3 in the village of 
Charlton in Kent Cng 
land He was of Huguenot 
and Scottish descent Hwfather JtraesEdwatddeU 
Mare was a church warden his mother Lucy Brown 
mg de k Mare the daughter of a naval surgeon 
Walter was educated at St PauUCaihedral School 
in London ^Tien he was 16 jeira old h» founded 
The Chanelert Journal the school magasuie and 


DELAWARE 
wrote most of the first issues Though shy he had an 
eye for bus ness inserting advertisements to sell his 
stamps One read — Stamps! Stamps' Stamps' 
Keep your money till de la Mare gets bis superb dup- 
plicate collwtion To be sold at ruino is prices 

In 1890 he went to work for the Anglo-American 
Oil Company as a bookkeeper He held the monoto- 
nous job for 18 years later saying I th nk that one 
can find interest m any task wh ch has got to be 
done Meanwhile he contmued to write often 
working on a story or poem at the noon hour 

Writing under the name Walter Ramal he sold 
his first story Kismet in 1895 At that time he 
dresi^ Ike a poet —long hair flowing le and 
broad hat Every night when he went upstairs to 
say good night to his two sons and two daughters 
he took them a poem as naturally as other parents 
took a drmk of water 

In 1903 his writings earned hun a government pen 
Sion He retired to the country life he so loved and 
devoted himself exclus vely to writing About half 
his work was pro«e some of it about the supernatu 
tal In 1922 he won the James Tait Bkck prwe for 
ins Memoirs of a Midget —a fict onal autobiography 
of a tiny gentlewoman His children s works include 
fairy books short stories snd The Three Mulla- 
Mulgars —a story of three royal monkej's searching 
for Uieir ku^om the \ alleys of Tuhnat 

Hia adult poems include The Listeners and 
Winged Chariot— the Utter WTittsn when he was 
nearly 80 years old At that time a friend onlymiddle 
aged said I always come away from & visit with 
him feeling refreshed and happily stretched in mind 



DELAWARE— TAe 

■pjELAWABE An automobile can travel the length 
^ of beautiful little Delawaie m an afternoon but 
in that short time it will cross many a stretch of 
historic giound Not only was Delaware one of the 
18 original colonies it was also the first state of 
the Union for m 1787 it was the first to ratify the 
Federal Constitution In the early days it was a 
gateway of expbration and settlement snd a leader 
m commerce and industry Much of th s colorful 
past I ngers today living s de b> side with modem 
industry and agriculture 

One of the Middle Atlant C group states Dela- 
ware is wedged in between Ne v Jersey Pennsylvania 
and Maryland It occupies the northeastern part of 
the fert le Delmarva Peninsula between Delaware 
Bay and Che-sapeake Bay (see Chesapeake Bay) 

Among the states of the tin on Delaware is the 
Second smallest in area It is only slightly larger than 
Rhode Island Its greatest length is 110 m les from 
north to south The greatest width is a scant 35 
mles the narrowest only about 10 mles 
318 085 people Delaware is also one of the smallest 
states m population ranking 46th Yetitisamo^ 
the most densely populated states Delaw are has only 
three counties — New Castle Kent and Sussex 


"Blue Hen" STATE 

In the northern curved t p of the state is the city 
of Wilmington Here one third of the people of Dela- 
ware live This busy modern city has shipyards 
foundries nulls factones and a marine temmal for 
ocean vessels (s« Wilnungton) The rest of Delaware 
13 almost entirely agricultural — a gentle land of farms 
truck gordei^ and orchards 

Extending the length of the state the superb Du 
Pont highway passes through a success on of drowsy 
market eenlen They are serene little towns beautiful 
with aged shade trees village greens and weathereil 
homes built in early Amer can simpLci'y From the 
Du Font h ghway other excellent roads lead east and 
westtot dewater farming centers and fishing hamlets 
Tods^ these towns seem to slumber In the early 
days of the nation however they were thnvmg 
ports eiowded w th commerce and with shiploads 
of eager immigrants coming to the New ^ orld 
Naxunl Advantages Bring Early Settlement 

The first white man to see the shores of Delaware 
was Henry Hudson On Aug 28 1609 as he sailed 
the Hof/ Moon along the Atlantic coast W search of 
a passage to the East Ind es he turned into Delaware 
Bay but saw it was a fresh water o lUet A year 
lats on August 27 Capt Samuel Argali sighted 



30 


L 



State House at Dover was built in 1789-92 and is still used for 
state offices. It is on the site of Kent County Court H^se, 
erected in 1722, and contains bricks of the earlier buCdyg- 
Legislative Hall, constructed in 1933, is the present capitoUlne 
map shows how Delaware Bay and Delaware River onerea 
shelter to early seafaring settlers. 

the bay from his pinnace Discovery. He named the 
southern point of land (now Cape Henlopen) Cape^^ 
Warr, in honor of Lord de la Warr, governor of Vir- 
ginia. From this came the name “Delaware.” 

The adventurous Dutch captains who e.\'plored the 
bay region from 1614 to 1620 saw a forested land 
spreading back from rolling dunes on the seacoast and 
from tidal marshes on the bay. Many inlets in the 
shore line and a network of navigable rivers and tidal 
creeks offered shelter for ships and easy water tran^ 
port for inland settlements. Rich forests promised 
lumber for houses and fuel for warmth. The wealth of 
deer, fish, and game birds assured food in plenty. 
Profitable trade awaited, for Indians came down the 
Delaware River laden with furs for barter. 

As part of the North Atlantic coastal plain, Dela- 
ware is virtually level. Small, steep hills and deep 
ra\'ines break the land in only' a small comer of the 
northwest where it juts into the Pennsjdvania foot- 
hills of the Piedmont Plateau. There at Centei^dlle) 
Delaware reaches its highest point — 440 feet. Else- 
where it rarely rises more than 60 feet above sea 
level. Geologically young, the soil ranges from a 
light aUu^dal sand to heavy' clay'. For the most part 
it is sandy' loam. Flat surfaced and almost free from 
stones, it is easily worked. 

When Capt. Cornells Hendricksen, first explorer ot 
the Delaware River, in 1614, returned to Holland ia 
his ship Onrust (“Restless”), he took care to report on 
the climate. His record in 1616 declared, “He hath 
found the climate of the said Country to be very 

Continued on pageoo 
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DELAWARE {D«l ) Named for Dd 
anareBay Captain Argali aadingto 
V irgiDia nau blonn from bia courae 
into a bay named it for Lord de la 
Warr Virgin a a finl governor 
N ckname Diamond State beeauac 
It II smalt m eisp but unpwtant 
Also Blup lien State for Revidu 
tionary t\ar regiments who adopted game eocka of 
this breed as mascots and First State for being the 
first state to ratify the Federal Constitution 
Seal Wheat corn oa signifying agncutture engraved 
on a shield a soldier and a farmer stand at either ude 
upon shield s crest is a ship in full sail 
Motto Liberty and Independence 
FI091 For descnption and illustration see Flags 
Flower leach blossom Bird Blue hen chi ken 
Tree American holly Song Our Delswarr — words 
George B Hyason music William M b Brown 

THE GOVERNMENT 
Captal Dover {since 1777) 

Rcpreieatalion in Congreii Senate 
2 House of Representatives 1 Elec 
toral votes 3 

General Assembly Senators 17 term 
4 years Representatives 35 term 2 
years Convenes Ivt Tues in Jan id 
odd vear« '*Msion limit 60 days 
Const tulion Adopted 1807 Amendment must be pasted 
by ] majon^ of elected members at 2 successive 
legislative sessions (Need not be ratified by voters > 
Governor Term 4 years Only two consecutive terent 
Other Exceutivft OfFecri Lieutenant governor attorney 
general treasurer auditor all elected terms 4 years 
except treasurer and auditor 2 years Seeretary of 
eUte appointed by governor «itb consent of the 
Senate term at the pleasure of governor 
Jud cioryi Supreme court— 3 justices Chaocery court— 
Chancellor and vice chancellor Superior court— 6 

just ce' Allot these judgcsappointedbygovenxirwith 

consent of the dilate terms for all 12 years 
County 3 counties each governed by a levy court of 3 
members and ofSeers court ilienibers and bfBrers 
elected terms 2 4 and 6 years 
Mun eipol Mayor-council plan most common sorue mu 
mcipalitiea also have a city manager 
Vot ng Oualifcat ons Age 21 residence in state 1 year 
in county 3 months in district 30 days Literacy test 
required 





TRANSPORTATION AND COMMUNICATION 

Tronsporlat on Railroade 300 milea First rmlroad 
Delaware River to Elk River 1831 Rural roade 3 800 
m Ics Airports 19 

Coitimun cation Period cats S Newspapers 22 First 
newspaper Tt ilmngton Courant 17fi2 Radio statume 
(AMandFM) 7 first station WHAV (later WDEL) 
Dover licensed July 30 1922 Television sUiions I 
WDEL-T\ Wilmington began operation June 30 
1049 Telephones 144 000 Post offices 66 


THE PEOPLE AND THEIR LAND 
Popidotion (1950 census) 318085 (rank among 48 
aiates— 46th) urban 62 6% rural 37 4% Density 
160 8 persons p r square m le (rank— 9th state) 

Extent Area 2 0o7 square miles, inrludiog 79 square 
miles of water surface (47th state in size) 

Elevolion Highest Centerville 440 feet lowest sea 
level 

Temperaturs (°F ) Average — annual 55“ winter 35° 
Spring 53* summer 74 fall 58* Lowest recorded 
—17* (Millsboro Jan 17 18J3) hgbest recorded 
110 (Millsboro July 21 1930) 

Prec p lot on Average (inches)— annual 44 winter 10 
spring 11 summer 13 fall 10 \ arics from about 40 
in north central to about 44 inches in evtreme north 
and middle portions 

Natural Feature! Mostly level country hilly section 
extends north from Christina River to Piedmont 
Plateau tidal marshes stretch along Delaware River 
and Bay Atlant c coast tine cut by many inlets and 
bays Principal nvn.rs Christina Delaware Nanticoke 
loud Use Cropland 36% nonforested pasture 8% 
forest 35% other (roads parks game refuges waste- 
land cities cte ) 2J% 


CtOr$ rxSTUXE FOSIST OtHtt 



Naiurol Reteu'Cti Apncuhural— sandy loam soil level 
land tcmpcraic cl mate adequate rainfall long grow 
■Dg seasons /nduelnal— kaolin (white clay) xatid 
and gravel granite forests fish Commrrctaf— neat 
nesa to large metropolitan area providce farm markets 
harbors on bays recreaiional beach areas 

OCCUPATIONS AND PRODUCTS 
Who! the People De to Earn a I v ng 
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What the People Produce 

A. ^lanufactured Goods (Rank among states 36ta) 
Value added b}’' manufacture* (1952), S3/2|445,00Q 


Leading Industnes m 1947 
(witli Principal Products) 

Value Added 

1 by 

Manufacture 

Rank 

among 

States 

CnEiiicxns A^'D Allied Pkodccts 

$59,863,000 

20 

{Such as plastics materials; syn- 
thetic fibers, etc ) 

Food al-d Kix-dhed Products 

22.591,000 

41 

Canned fruits, ■vegetables, soups;' 
poultry dressing, animal feeds | 

Levtser AND Leather Products 

14,916,000 

15 

Textile Mill Products 

12,320,000 

29 

Machinery (except Electrical) ! 

12,250.000 

32 


’^For explanation of value added b\ manufacture, tee Census 



B Farm Products (Rank among states — I5th) 
Total cash income (1952), $103,803,000 


Products 

Amount Produced 
(lO-Year Average) 

Rank 
, within 
State* 

Rank 
j among 

Statest 

Chickens 

180,513,000 lbs. 

1 

2 

Milk 

79,000,000 qts. 

2 

46 

Com* 

4,042,000 bu. 

3 

32 

Eggs 

11,000,000 doz. 

4 

43 

Truck crops . . 

100,000 tons ' 

5 

25 


•Rank in dollar value tRank in units produced 



C. Fish (Rank among states — ISth) 

(Marine ivaters and coastal rivers, 1950), catch, 
160,721,000 lbs ; value, $3,141,000 


D. JImerals (Fuels, Metals, and Stone) 


-Annual value (1951), $644,000 

Rank among states — 48th 

iVimerals (1951) 

Amount Produced 

Value 


655,000 tons 

99.000 tons 

36.000 tons 

$364,000 


Clajs 

35,000 


E Trade 


Trade (1948) 

Sales 

Rank among States 

Wholesale 

8483,721,000 

41 

Retail. 

382,305,000 

45 

Service 

27,798,000 

46 


lARGEST CITIES (1950 census) 

V/ilminglon (110,356) : seaport on Delaware River; chemi- 
cal and powder compames; railroad repair shops; pro- 
duces vulcanized fiber, glazed leathers, and railroad cars. 
Newark (6,731): University of Delaware; makes fiber 
and allied products, paper, hosier}', and canned food. 
Dover (6,223): state capital; industrial center of fruit- 
growing region; poultry canning; latex products. 

New Castle (5,396): historical city on Delaware River. 
Elsmere (5,314): residential suburb of Wibnington. 
Milford (5,179): trading center for lower Delaware. 


EDUCATION 

Public Schools: Elementary and second- 
ary school districts, 110. Compulsory 
school age, 7 through 16. State Board 
of Education composed of six mem- 
bers appointed by the governor for 3- 
year terms, and the presidents of the 
University of Delaware and Delaware 
State College, who serve ex officio. 

State Eupt. of public instruction appointed by State 
Board of Education for l-year term. Area school board 
of 7 members appointed by the resident judge. Boards 
of education for each school district composed of 4 mem- 
bers. In Kent and Sussex counties and part of Kew 
Castle, boards are elected by voters of district. The re- 
mainder are appointed by resident judge of county. City 
boards of education appoint city superintendents. 

Private and Parochial Schools: 43. 

Colleges and Universities (accredited): Colleges — white, 
2; Negro, 1. Junior college, 1. State-supported schools 
include the University of Delaware, Newark; Delaware 
State College (for Negroes), Dover. 

Libraries: City and town public libraries, 18; New Castle 
county contracts for service with Wilmington Institute 
Free Library; Library Commission gives aid in develop- 
ing library service for other 2 counties. Noted special 
hbranes: Memorial Library, Univ. of Delaware; His- 
torical Society of Delaware, Wilmington. 

Outstanding Museums; Delaware Art Center, Wilming- 
ton; Delaware State Museum, Dover, 

CORRECTIONAL AND PENAL INSTITUTIONS 

Ferris School for Boys, Marshallton; Woods Haten 
School for Girls, Clajinont; Kruse School (for Negro 
girls), Marshallton; New Castle County Workhouse, 
Wilmington; Detention Home, Wilmin^on. 

PLACES OF INTEREST* 

Amstel House — built about 1730; museum of New Castle 
Historical Society; colonial art and handicrafts (6). 

Block House — Claymont; built 1654 by John Risingh, 
governor of New Sweden; probably only bmldmg re- 
maining of original Naaman’s Creek settlement (2). 

Bombay Hook National Wildlife Refuge — important 
waterfowl sanctuary on Atlantic Flyway (10). 

Cooch's Bridge — site of only battle of Revolution fought 
on Delaware soil; monument to skirmish between 
Washington’s troops and British in 1777 (7). 

Drawyers Presbyrierian Church — near Odessa; inside are 
slave gallery and precentor's (choir leader’s) box (8). 

England Manor House — near Newark; built 1747 (5). 

Fort Allies — Lewes; principal Coast Artillery station to 
Delaware Bay area during World War II (16). 

Friends' Centre Meeting House — built 1796 in Center- 
ville; still used by the Quaker congregation (1). 

Greenbank Mill — on Red Clay Creek since 1790; one of 
few water-powered gristmills still running (4). 

Henry Francis du Pont Winterthur Museum — ^Winter- 
thur; American decorative arts of 1640-1830 shown 
in more than 100 period rooms; southeast of (1). 

Holy Trinity (Old Swedes) Church — Wilmington; some 
parts date back to 1698; graves of settlers (4). 

Mary Corbit Warner Aluseum — Odessa; in David WiLon 
Mansion, Georgian colonial house built about 1769, 
many heirlooms exhibited; Corbit library (8). 

®^’^_Court House — New Castle; colonial capitol 1676- 
1<«7; N ew Castle Coimty courthouse until 1881 {ffi- 

•Numbers m parentbeses are ke> ed to map. 
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Old Town Hall— dpsigncd 1798 by one of Wilminj^oa’s 
early French gctller?, Peter Bauduy much of otiginal 
craftsmanship remains hi^toncal exhibits (4) 
Rehoboth Beach— state’s “summer capital popular 
white sand beach on Atlantic coast, southeast of (16) 
Robinson House — faces Naaman'a Creek near Claymont 
once an inn on King's Highway (2) 

Rockford Tower — 15 stone archwajs around ob«ir\ation 
platform frame different views near Wilmington (4) 
Rodney Square — civic center of Wilmington statuebon- 
ors Caesar Rodney, who rode to Philadelphia, 1776, 
to cast decisive Delaware vole for indeoendenee (4) 
Rosedale Cheese Plant — west of Dover, Amish Mennon- 
ites in traditional dress make 20(>'pouiid cheeses (II) 
Reaford — oldest nylon plant of E I du Pont de Nemours 
and Company is located here (18) 

State House — Dover, completed in 1792, some materials 
used m its construction were salvaged from Kent 
County courthouse, originally on this site (12) 
Wilmington— are Wilmington and places keyed to (4) 
Zwaanendael Museum — Lewes historical building mod- 
eled after part of ancient Town Hall, Koom, Holland, 
exhibits early Dutcb items (16) 

STATE PARKS* 

Brandywine Springs— 57 acres near Wilmington and (3) 
Fort Christina— m Wilmington eomnemoratea landing 
of Swedish colonista at The Rocks, 1638 (3) 

Fort Delaware— 200 acres on Pea Patch Island near Del- 
aware City, Civil War prison south of (C) 

Indian River Inli t— recreational park south of Rebobolb 
Beach along the Atlantic Ocean southeast of 06) 
Trap Pond— 1 000 acres near Laurel, southeast of (18) 
STATE FORESTS* 

Appcnzellu Tract (Sussex County]— 4S acres (13) 
Blackbird (New (iasUe County)— 676 acre* (9) 

Bllendalc (Sussex County)— 993 acres (15) 

Owens (Sussex County)— 170 acres (14) 

Redden (^«ex (jounty)— 2 820 acres (17) 

THE PEOPLE BUILD THEIR STATE 

1409— Henry Hudson, in the Half 
lilem, discovers wbat is now 
Delaware Bsv aud River while 
scekuig the Northwest Passage 

1410 — Samuel Argali sights Delaware 
Bay, naming >t for Lord de la 
Warr, governor of Virginia 

1414— Cornells IlendcickseD explores 
Delaware River 
1621 — Dutch West India Company formed to colonise 
Delaware area 

1629 — West India (Ikiinpany adopts charter setting up 
system of patroons (propnetora of tracts of hod), 
Samuel Godyn and patroons buy land between 
Bombay Hook and Cape Henlopen from Indians, 
purchase registered at Fort Amsterdam, 1630 
1431— Expedition of 28 men from Holland, under Capt 
Peter Heyes, plants colony near present Leww, 
names it Zwaanendael (“valley of swans"} In- 
dians massacre tolomsts within the year 
1 63S — Dutcb West India Co buva land from patroons 
l43B-^wedish colony settles at The Rocks, within limits 
of present Wilmington, fust permanent white ael- 
tlement in Delaware colonists buihJ Port Oms- 
tina named for Swedish queen, name aurround- 
'Numbera la psrestbMs are kered to map 



iDg area New Sweden , Peter Minuit, a Dutchman, 
IS named first governor of colony 

1439 — First Negro slave in Delaware arrives at Fort 
Chnstina 

1440 — Dutch, Swedish, and Finnish colonists settle In 
NewSwedea ReorusTorkiUus, first Lutheran min- 
ister in North America, arrives at Fort Cbristma. 

1443 — Johan Pnntz becomes governor of New Sweden, 
he builds new forts in wbat is now New Jersey and 
Pennsylvania 

14SI — Peter Stuyvesant, governor of Dutch New Amster- 
dim (now New York), builds Fort Casunir on 
site of New Castle 
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1 654 — Swedish settlers capture Fort Casirair from Dutch, 
May 21 ; rename it Fort Trinity. 

1655 — Stuyvesant recaptures Fort Trinity and renanaes 
it Casimir; takes Fort Christina; all Swedish 
claims surrendered to Dutch. 

1656 — ^Dutch VTest India Company sells Fort Casimir 
and surrounding area to City of Amsterdam; set- 
tlement renamed Xew Amstel; Amsterdam ac- 
quires whole Delaware River valley, 1663. 

1657 — ^First school in area opened by Dutch at New 
.AmsteL 

1664 — England conquers Dutch American colonies; Dela- 
ware becomes part of “Duke of York’s Province” 
by grant of Charles II of England; New Amstel 
renamed New Castle. 

1671 — New Castle is made a bailiwick (special province) 
with central authority over Delaware River area. 

1672 — Dutch and English at war; Dutch capture New 
A'ork and recover former colonies, including Dela- 
ware, 1673, English regain control bv- Treaty of 
Westminster, 1674. 

16S2 — Duke of York grants Three Lower Counties (pres- 
ent state of Delaware) to William Penn; Penn 
lands in ship the Welcome at New Castle, October 
27 ; counties become part of Province of Pennsyl- 
vania bv’ Act of Union passed by General Assem- 
bly; counties accept Penn’s “Frame of Govern- 
ment,” which provides government ba=ed on per- 
sonal, political, and religious freedom. 

1 683 — ^Penn changes names of Deal County to Susse.v; and 
St. Jones County to Kent. 

1684 — Lord Baltimore protests to king against grant of 
Delaware to Penn, claiming encroachment on 
Maryland grant; dispute lasts some So years. 

1698 — Holy Trinity (Old Swedes) Church founded at 
what is now Wdmington. 

1701 — ^Penn grants “Charter of Privileges,” giving 
greater powers to local governments. 

1704 — Lower Counties secede from Provuncial -Assembly 
of Pennsylvania; the\' form their own assembly 
which meets at New (jastle in November, but con- 
tinue under rule of governor of Pennsylvania. 

1739— Wilmington chartered as a borough, November 16. 

1761 — James -Adams sets up first printing press in colony 
at Wilmington; publishes Wilmington Courant in 
1762, first newspaper in colony. 

1763 — Charles ^lason and Jeremiah Dixon survev Dela- 
ware’s southern and western boundaries; adjusted 
borders approved by George HI of Great Britain 
1769. 

1774— Caesar Rodney, bom at Dover, Thomas McKean, 
and George Read appointed Delaware delegates to 
first Continental Congress, -August 22. 

1776 — Caesar Rodney rides on the night of July 1-2 from 
Dover to Continental Congress at Philadelphia to 
cast Delaware’s vote for independence. Constitu- 
tion of "Delaware State” is framed at New Castle, 
September 21; contains antislaverv clause- Dr. 
John McKinley is first president of state; ’New- 
castle is first capital First Delaware re^ient 
‘-Blue Hen’s Chickens,” organized under CoL 
John Haslet; it establishes famoxis war record. 
One of first naval battles of Revolution fought off 
mouth of Christina Oeek, Mav- 8-9. 

1777— Capital moved from New Castle to Dover, May 
12. Battle of Cooch’s Bridge near Newark is only 
battle of Revolution fought in Delaware, Septem- 
ber 3, British occupy Wilmington, September 13. 


1779— -Assembly ratifies Articles of Confederation, Feb- 
ruary 1. 

1781 — ^Delaware’s Thomas McKean elected president o: 
Continental Congress, July 10. 

1785 — Oliver Evans, bora at Newport, places in opera- 
tion machinerj- that revolutionizes flour milling. 

1786 — Delaw-are is one of five states to send delegates to 
Annapolis Convention. 

1787 — Delaw-are is first state to ratify U. S. Con- 
stitution, December 7. Asserabh- passes law pro- 
hibiting importation of slaves into state. 

1790 — John Fitch’s steamboat put into regular service 
on Delaw-are River, .August 5. 

1791 — Public library opened at Dagsborough. 

1792 — New state constitution adopted; Joshua Clayton, 
last president of state, is first governor. 

1793 — Ixiuis Philippe, Duke of Orleans, banished from 
France, becomes schoolteacher in Wilmington; 
later becomes French king, 1830-48. 

1795 — Bank of Delaware chartered at Wilmington, Feb- 
ruary 9 ; is first bank in state. 

1802 — E. I. du Pont begins manufacture of gunpowder in 
mill near Wilmington. 

1812 — Wasp, commanded by Capt. Jacob Jones, bom 
near Sraj-ma, captures British ship Frolic in War 
of 1812; British blockade Delaware River. 

1813 — British fleet bombards Lewes. 

1814 — Capt. Thomas Macdonough, born at McDonough, 
defeats British at battle of Lake Champlain. 

1829 — State free school law enacted. Chesapeake and 
Delaware Canal, begun in 1801, is opened. 

1832 — Wilmington chartered as a city-, January 18. 

1833 — Newark College chartered; opens at Newark, May 
8, 1834j becomes Delaware College, 1843, and 
University of Delaware, 1921. 

1844 — ^First iron, propeller-driven, seagoing ship bmlt in 
U. S., the Bangor, launched at Wilmington. 

1849 — First state agricultural society formed. 

1861 — Delaware refuses to secede from Union despite 
much pro-Southern sympathy; Delaware men 
fight on both sides during Civil War. 

1862 — State rejects plan for gradual freeing of slaves. 

1897 — ^Present state constitution adopted, June 4. 

1 905 — ^Delaware abolishes pillory as means of punishment 
but retains the whipping post. 

191 1 — Construction of state-long Du Pont Boulevard 
started; completed, 1924. 

1916 — Delaware National Guardsmen sent to Deming, 
N. M., in expedition against Mexican bandits. 

1917 — State Highway Department created. 

1919 — State begins ^ucational modernization program. 

1921 — Assembly ratifies boundary- survey- of 1892 settling 
boundary- dispute with Pennsy-lvania, March 21. 

1937 — U. S. Biological Survey- buy-s land near Smy-rna for 
Bombay Hook National Wildlife Refuge. 

1938 — Du Pont de Nemours perfects nylon, revolutionary 
synthetic fabric. 

1941 — Sunday- “Blue laws” repealed. 

1950 — University- of Delaware admits Negro students for 
the first time. 

1951 — Delaware Memorial Bridge acros Delaware River 
to New Jersey opens. Legislature creates inde- 
pendent state Supreme Court. 

1952 U. S. Chamber of Commerce reports that Dela- 
ware had the highest average state e.xpenditure 
per pupil for education in 1950 (S327.05). 

1954 U. S. Supreme Court bans segregation in public 
schools in 5 cases, one involving Delaware. 
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SPANNING THE MIGHTY DELAWARE 



COUNTIES 

Kent 37,870 C 4 

New Castle 

218,879 C 2 
Sussex 01,330 D 0 


CITIES AND TOWNS 


Angola 

22 

E6 

Arden 

842 

C 1 

Argo 

75 

D 5 

Armstrong 


C 3 

Ashland 

Go 

C 1 

Ashley 

800 

C 2 

Bacons 

28 

C 0 

Bayard 


E7 

Bear 

150 

C 2 

Bellefonte 

1,472 

D 1 

Bellemoor 

1,200 

C 2 

Bellto^^'n 

250 

E 0 

Belvidere 

850 

C 2 

Bennum 


D 6 

Bethany Beach 



190 

E 6 

Bethel 

271 

C 6 

Blackbird 

50 

C 3 

Blades . 

789 

C 6 

Bowers 

284 

D 4 

Brenford 

30 

C 3 

Bridgcville 

1,468 

C 6 

Broad Creek 


C 6 

Camden 

606 

C4 

Cannon 

150 

C 0 




Canterbury 

50 

C4 

Carpenter 


D 1 

Centen'ille 

225 

C 1 

Cheswold 

292 

C4 

Christiana 

500 

C 2 

Clarksville 

150 

E 6 

Claymont 

5,370 

D 1 

Clayton 

825 

C 3 

Columbia 

35 

C 6 

Concord 

100 

C 0 

Cooch 

12 

C2 

Cool Spring 

25 

D 0 

Dagsboro 

474 

D 6 

Delaware City 

1 


1.363 

C2 

Delmar 

1,015 

C7 

DOVER 

6,223 

C4 

Downs Chapel 



30 

C4 

Dupont 

10 

C4 

Edge Moor 

25 

C 1 

Ellendale 

321 

D 5 

Elmhurst 

2,100 

C2 

Elsmere 

5,314 

C 2 

Fairmount 

48 

EO 

Farmington 

113 

C 5 

Farnhurst 

150 

C 2 

Felton 

455 

C4 

Frankford 

015 

E 6 

Frederica 

675 

D 4 

Georgetown 1.923 

D 6 

Glasgow 


C 2 

Glasgow Sta. 

B 2 

' Granogue 

80 

C 1 


Green Spring 10 

C 3 

Greenville 

230 

C 1 

Greenwood 

740 

C 5 

Gumboro 

50 

D 7 

Guyencourt 


C 1 

Hamilton Pk, 800 

C 2 

Harbeson 

142 

D G 

Harmony 

10 

C2 

Harrington 

2,241 

C 5 

Hartly 

139 

C 4 

Hazlettville 

20 

C4 

Hickman 

200 

C 5 

Hockessin 

Holloway 

1,200 

C 1 

Terrace 

1. 000 

C 2 

Ilollyoak 

1.450 

D I 

Hollyi’ille 

20 

D 6 

Houston 

332 

C 5 

Kenton 

211 

C 4 

Kirkwood 


C 2 

Laurel 

2,700 

C 6 

' Lebanon 

150 

D 4 

' Leipsic 

253 

C 4 

' Lewes 

2.904 

E 5 

' Lincoln 

400 

D 5 

Little Creek 

260 

D 4 

' Magnolia 

207 

D 4 

Marshallton 1,600 
' 4SIasten*s 

C2 

Corner 

30 

C 5 

j McDonough 


C 3 

Middletown 

1*755 

C 3 

1 Midway 

45 

E 6 

i MUford 

5,179 

D 5 

1541 



Millsboro 

470 

D 6 

Selbyville 

1,086 

E7 

Millville 

270 

E 6 

Shortly 

D6 

Milton . 

1,321 

D 5 

Silverbrook 


C 1 

Minquadale 1,500 

C 2 

Slaughter 



Monlchanin 

500 

C 1 

Beach 

85 

D5 

Mt. Cuba 

300 

C 1 

Slaughter’s 



Mt. Pleasant 87 

C 2 

Station 

15 

C4 

Nassau 

120 

E 5 

Smyrna 

2,346 

C3 

New Castle 

5,390 

C 2 

Southwood 

50 

C 1 

Newark 

6,731 

C 2 

State College 

450 

C4 

NewTjQrt 

1,171 

C 2 

State Road 


C2 

Oak Grove 

50 

C G 

Stockley 

70 

U6 

Oak Orchards 

E G 

Summit Bridge 

C2 

Oakley 


D 5 

Sycamore 


D 0 

Ocean View 
Odessa 

450 

467 

E 6 
C 3 

Taylors Bridge 25 
Thompson 4 

C3 

C2 

Overbrook 

50 

D 5 

Thompsonville 


Owens 

30 

C 5 

1 

25 

D5 

Port Penn 


C 2 

1 Townsend 

441 

C3 

Porter 

50 

C 2 

j Vandyke 

5 

C3 

Red Lion 

50 

C 2 

1 Viola 

134 

C4 

Redden 


D 5 

1 Westover Hills 


Ilehoboth Beach 



900 

C 1 

Reybold 

1,794 

E 6 

, Whitesville 

30 

D7 


C 2 

Williamsville 


E7 

Richardson 



IVillowgrove 

65 

C4 

Park 

2,200 

C 2 

Wilmington 



Rising Sun 

150 

C4 

110.356 

D2 

Rockland 

350 

C 1 

Winterthur 

200 

C 1 

Ross 

10 

C 6 

Wooddale 

32 

C 1 

Roxana 

100 

E7 

Woodland 

50 

C6 

bamt Georges 


Woodside 

157 

C4 

Seaford 

340 

C2 

Wyoming 

911 

C4 

3,087 

C 6 

Yorklyn 

500 

Cl 



temperate ” No rigorous Kew England winters await- 
ed Dutch colonists about to be sent to D> taware 
Its position between two arms of the ocean gives 
Delaware a tempered cbmate gentler than that of its 
northern neighbors, yet brisker than in adjacent 
Maryland arid Virginia Its long growing season, from 
the latter part of April to mid October especially 
favors fruit production In the north the aver^ an- 
nual temperature is about 53® F in the south it is 
three to /bur degrees higher DuringJu/j undAugust 
high humidity tjpical of the Middle Athntic coast 
makes the heit “sticky " In the long spnng and 
autumn howeaer, Delaware is delightfully mild 
The average annual rainfall is about 44 inches 
more than enough for the needs of the farmer and the 
fruit grower Excess moisture cannot run off rapidly 
from the flat surface of the land and in many places 
swamps have formed The largest is Pocomoke rwamp, 
stretching into Maryland The swamps and tidal 
marshes and the many ponds, lakes and slow moving 
streams are breeding grounds for mosquitoes For 
many years these pests interfered with the develop- 
ment of vacation resorts Drainage canals and other 
mosquito-abatement measures have brought the 
pests well under control 


department, established in 1927, has jurisdiction 
over all woodland It reforests private land at 
cost To encourage planting windbreaks and shelter- 
belts leforestcd lands are supervised by the depart- 
ment and are exempt from taxes for 30 years The 
diief public forest is Redden State Forest in Sussex 
County 

Wildlife and Fishing Industry 

Delaware is still a haven for wildlife The bear, 
panther wild cat and woff of early days are gone 
but muskrat opossum red and gray fox, rabbit 
sijairrcl, raccoon and mmk remain Muskrat 
tiappuig m southern marshes is the Iivelihooil of a 
number of people Some deer are still found Dia- 
mond back terrapin are now scaree but were once so 
numerous and cheap that n law was passed to forbid 
employers to serve it to their workmen more than 
three times a week 

The state lies on the eastern flyway of the annual 
migration of birds (tee Migration of Animals) Be- 
cause of Its moderate climate some of them nest here 
beyond their usual northern bmits In addition to 
birds found generally on the Middle AtUntic coast 
Delaware has bald eagle* snowy egrets blue heion 
yellow throated warbler and summer tanager Ducks 


Rich Variety of Plants and Animals quail and pheasant are hunted The copperhead is 

About one third of the state is still in umber much the only poisonous snake 
of it in farm wood lots— chiefly pine oak hickory. Wildlife is kept well stocked by the state board of 
walnut beech, maple ash syciraote tulip (yellow game and fish commissioners created m 1811 Tlie 
poplar), and sweet gum Other trees and ^rubs board releases game birds and ammsls in the state 
chiefly in the south include loblolly pine persimmon, and keeps streams and lakes stocked with flsh Some 
magnolia, laurel, wild cherry, holly, and dogwood farmland unfit for crops is set aside for game pre- 


Bald cypress and white 
cedar grow in the sw amps, 
and along the sandy ocean 
shore grow pitch pine 
willow, blackjack oak red r 
cedar, beach plum, and r 
wax mvrtle E 

Timber was the source T 
of some of Delawares r 
earliest industries Great ^ 
stands of white oak " 
helped Delaware to be F 
come a leader in ship- f- 
building Merchant ves r 
sels called “Delaware rac- I 
ers were built by Dutch 
and Swedish colonists and ro 
weie famed up and down 


-THt ROCKS IN WILMINOTON MsWSJ, sho hj, 

three national wildlife 

Lewes The state shares 
thelullcohookrefugewith 

_ New Jersey north of Del- 

^ aware City 

states offer moie 
opportunity for fishing m 
»Te bom* ship u. bUck ermrte by Ctl MiUes m«ks ihe fiesfi anif salt water 

1 wbcic the fiiu i<nd«4 la IMS Pimee B«riii oi The lakes are fished for 

weden prfseowdrtio PrenSeol F D Boosexxlt in 1918 crappies and small and 


weie famed up and down Sweden Ptfs.awd.tioPr.srteD.F D BoowxeUmlsis and small and 

the seaboard for their speed Many cargoes of white large-mouth boss Power boats sail the bay an 1 
oak timber were exported to England Holland cowtal waters for flounder, channel bass, kingfi-Ji, 
and Sweden The bark of the black oak supplied croaker, and sea trout orweikfish Surf fishing along 
tannia for the tanning and dyeing industry which the Atlantic co^t is popuUr Commercial fishermen 
was widespread in Delaware even before the 18th net a Uige annual catch, chiefly menhaden, striped 
centuiy Other woods furmshed boxes baskets, basx sea trout and shad Oysters and crabs are also 
and barrels for the tons of flour and corn meal that taken and ctams are dug Lewes is the most ira- 

w ere exported w hen ttilmmgton was a milling center portantfislung port ^ „ 

of the colonies In 1936 Delaware joined with Pennsylvama New 

After generations of ruthless logging timber la now York and New Jersey to forro^e Interstate Commis- 
protected by state conservation The state forestry aon on the Delaware Basin This armed to conserve 
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and develop the resources of the Delaware River, Sew- 
age and industrial wastes were major problems, for 
pollution of the waters had rnrtually wiped out stur- 
geon and had taken huge toll of the Delaware shad. 

Abundant Waterways Gave Early Advantage 
Mo single factor contributed more to the early de- 
velopment of Delaware than its abundant waterways. 
Its Atlantic coast line is cut by many inlets and bays, 
chiefly Rehoboth, Indian River, and Assawoman bays. 
In the days of the small sailing ships these inlets 
were gateways of commeice. So were the streams 
leading into the interior. 

The watershed of the state is a small ridge on the 
west boundarj", which turns southeast below the cen- 
ter of the state. Flowing east into the Delaware River 
and Delaware Bay are the Appoquimmink, SmiTna 
(formerly Duck Creek), Mispillion, and the oddly 
named St. Jones. On the west slope is Xanticoke 
River, a tributarv- of Chesapeake Bay. In the north, 
the Christina and historic Brandj-wine rivers, flowing 
down from Pennsjdvania, join to form Wilmington’s 
deep water harbor. 

As long as water transport ruled, Delaware was the 
crossroads of the seaboard. Coastal settlements and 
those at the head of river na^•igation built ships and 
became leaders in coastwise and foreign trade. Tide- 
water plantations shipped from their own landings. 
As early as 1654 the Swedish governor, Johan Clas- 
son Rising, recognized Delaware’s key position and 
proposed a canal across the neck of the peninsula. In 
1797 plans were begun that resulted in opening the 
Chesapeake and Delaware Canal, 14 miles long, in 
1829, one of the earliest in the nation. 

Industries and the People Who Built Them 

The fall of the rivers is slight, but it was enough to 
help make Delaware a leader in early' industry. Rivers 
turned mills for grist, lumber, paper, fe.\-tiles, and e.\- 
plosit-es. Wagon trains from Pennsylvania and Mary- 
land brought grain to mills on the Christina and 
Brandywine. The Wilmington market set the price of 
wheat for the American Colonies. The Delaware mill- 
ers’ invention of kiln-dried com gave them a hold on 
the West Indies trade with their cargoes of meal 
which were free from mold. On the Brandywine the 
Du Pont mill made its first powder run in 1802, the 
start of one of the largest industries in the natron. 
Iron ore in the north and bog iron in Sussex suppUed 
many forges and foundries until late in the ISth cen- 
tury'. Even before the Revolution, Wilmington was 
famed for wagon birilding. When railroads came, it 
turned to c&t building as early as 1836. The first 
propeller-driven iron ocean ship in America was 
launched here in 1844. 

The abilities of the people who settled Delaware 
equaled its abundant resources. First came the 
Dutch, skilled in seafaring, thrifty farmers, and 
wise in the ways of trade. Then came Swedes, Finns 
English, Scots, Irish, Welsh, and French Huguenots. 
All were earnest, energetic, with a strong sense of 
business and a stubborn love of independence. Their 
rugged character left a mark on Delaware history. 


They kept it a separate colony, with its own rights, 
despite stormy rule by three different nations. Cher- 
ishing liberty', they' discouraged slavery even before 
1700, and they were leaders in prodding jury trials 
for Negroes as well as w'hites. 

With the decline of sailing ships and the spread of 
railroads, soon after the Civil W’ar, commerce waned. 
But the people of Delaw'are sturdily' pursued their 
own way in a changed world. Industrial Wilmington 
became a large modem city', but its people still find 
time for friendly' courtesy' and warmth. 'They are 
proud of their "peaceful little state.’’ Many return 
to family' towns and \illages for summer reunions. 
Lower Delaware turned almost exclusively to farming. 
There, until recent years, roads were poor, and the 
isolated villages and farms kept their old customs. 
Yet in essential matters like education Delaware has 
shown a soundly' progressive spirit. 

Agriculture a Chief Industry 

Rural Delaw'are lies near the greatest metropoli- 
tan area in the country'. About one fourth of the 
nation’s people live within 250 miles. This gives Dela- 
ware farmers ready markets with low shipping costs. 
They send their produce to Washington, D.C., Balti- 
more, Philadelphia, New' York City, and scores of 
smaller cities. 

About 70 per cent of the land is in farms. 'The a^-er- 
age holding is almost 115 acres, and about 70 per 
cent of the farms are worked by the owners. Both 
soil and markets encourage diversified crops, which 
tend to prevent widespread distress in times of de- 
pression. Corn, grown chiefly in the silt loam of New- 
castle County', is the leading field crop in value. Also 
important are tmek crops, hay, wheat, soybeans, and 
potatoes. Sandier loams of Kent and Sussex counfe 
favor vegetables and fmits. In April the country is 
so lovely ■(vith massed pink and white blossoms of 
apple and peach trees that motorists tour the region 
on special state-marked trails. 

Nearly every' small town has a canning or fruit- 
packing plant. These are busy' from late April through 
autumn. First come asparagus and early' peas; then 
in May and June, strawberries; then starting about 
July' 1, apples and tomatoes; and in August, cucum- 
bers and cantaloupe. With New Jersey- and California, 
Delaware usually leads in the production of lima 
beans. Sweet potatoes, another major product, 
thrive in the sandier soils. Those offered at Christmas 
or Easter are likely to be from Delaw'are, for the 
fanners “kiln dry-” most of the crop for sale on the 
off-season markets. Dairy-ing and poultry- raising are 
also important. Sussex is one of the nation’s chief 
counties in production of broilers. 

’The farmers foster demands for their products by 
taking steps to keep quality high. Apple growers ob- 
tained a state law requiring closed packages of apples 
to be marked with the owner's name, address, x-ariety, 
and grade of fruit. Cantaloupe growers sponsored 
the law that forbids shipment of immature canta- 
loupes from the state. Agricultural societies have 
existed since 1804, when New Castle farmers banded 
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together. The first state society vras formed in 1849. 
These groups were largelj- responsible for teaching 
farmers to rotate crops and fertilize fields, thus re- 
storing Delaware’s celebrated fertility of soil. Today 
the state board of agricultm^ works closelj’ with 
farm problems. The Dmsion of Agricultural Ex- 
tension of the TJniversitj' of Delaware and its county 
agents sen’e thousands of farmers. Its work also 
includes 4-II Clubs and home demonstration um'ts. 
The Future Farmers of America and the National 
Grange are also widely active. 

jManufacturin^ Is Varied But Minerals Are Few 
hlore than half of the manufacturing of Delaware is 
concentrated in New Castle Countj', in and around the 
city of Wilmington (see Wilmington). Exidosives are 
no longer made here, but the production of other 
chemical products has become Delaware’s largest 
industry, Wilmington is known as “the chemical cap- 
ital of the world.” The big chemical companies have 
plants and large experimental laboratories here and 
elsew here in the state. The fist of products w hich they 
develop or manufacture is almost endless. It includes 
plastics materials, such as cellophane; sjmthetic 
fibers, such as rayon and nylon; drugs and medi- 
cines; paints and fertilizers; industrial inorganic 
chemicals; and compressed and liquefied gases. 

Other large industries are the canning of fruits and 
vegetables and the manufacture of glaz^ kid and mo- 
rocco leathers. Delaware has few minerals. Clay 
products, sand and gravel, and stone are the only ones 
of value. Nearby coal fields of West Virginia and 
Pennsxhania give Delaware a Ion -cost fuel supply. 

Highwajs, the Backbone of Transportation 
The state’s excellent highn ay system has grown out 
of the famous Du Pont Boulevard, completed in 1924. 
This concrete road was given to the state by Coleman 
du Pont, great-grandson of the founder of E. I. du 
Pont de Nemours and Company. The state highway 
department took control of all public roads in 1935, 
and Delanare became a leader in building concrete 
roads, dual highways, and expre^ routes for trucks. 
In 1951 the Delaware Memorial Bridge across the 
Delaware RNer near Wilmington was opened. This 
two-mile suspension bridge cost $43,900,000 and links 
the Du Pont Highway and the New Jersey Turnpike. 

Because of the many small shipments destined for 
nearby points, truck routes are more important to 
Delaware than railroads. The state has about 300 
miles of rail lines. One of the first regular steam rail- 
way passenger sen ices in the nation, however, began 
in Delawaie on Sept. 10, 1832, on the New Castle and 
Frenchtown railroad, built a year earlier. 

The Chesapeake and Delaware Canal, opened in 
1829, has become an important link in the Atlantic 
Intracoastal Waterway. Connecting Chesapeake Bav 
and Delaware Bay, it runs about 15 miles south of 
Wilmington. It is a sea-level channel, 250 feet wide 
and 27 feet deep. 

Towns and Villages Recall History 
Delaware is especially attractive to motorists, for 
nearly every town and village has its historic back- 


ground. Even the busy city of Wilmington is rich 
in early American memories. Newark, near by, was 
one of the earliest junctions of cross-peninsula travel, 
growing up at the intersection of “two very Publick 
Roads.” Here hlason and Dixon made their head- 
quarters while suiwejTng their famed boimdarj’line. It 
is the seat of the beautiful University of Delaware. 
New Castle, oldest town in the Delaware River vallej', 
was a leading port for settlers entering Pennsylvania, 
Maryland, and Virginia. Here William Perm landed 
in 1682 to become proprietor of Delaware. In 1776 it 
became the first capital of the state of Delaware. Its 
green was laid out by Peter Stujwesant. The homes of 
several leaders in colonial and Rex'olutionar}' times 
still stand and are open to the public. 

Dover, seat of Kent County and state capital since 
May 12, 1777, is near the center of the state, an hour’s 
drive from Wilmington. Its wide shaded streets and 
gracious homes reflect the generous, dignified plaiming 
of the colonial period. In 1683 Wflliam Perm or- 
dered Dover to be built as a county seat. Kent 
County courthouse was built before 1697, the rest of 
the town laid out in 1717. In 1778 a xdsiting French 
nobleman wrote, “All the houses in Dover offered a 
simple but elegant appearance,” {See also Dover.) 

Lewes was the site of the first settlement in Dela- 
ware m 1631. In its early' years it was a bustling 
port. Today it houses many Delaware river pilots, 
and retains its proud tradition as "the saltiest town 
in Delaware.” Behind its Delaware breakwater, begun 
in 1818, and its outer Harbor of Refuge, ships still 
take shelter from Atlantic storms. It is a center of 
salt-water fishing. Five miles south of Cape Henlo- 
pen is Rehoboth, “summer capital” and largest sea- 
side resort. Surrounded by the holly trees and the 
loblolly' pines of Sussex County, it is a fax’orite re- 
sort of Washington residents. The chief ports and 
shipbuilding towns of early’ days included hlilford on 
the Mispillion, Seaford on the Nanticoke, and Odessa 
on the Appoquiniinink. 

Cultural Heritage and Education 

Delaware’s first notable literary' figure was John 
Dickinson (1732-1808), “the penman of the Revolu- 
tion.” IBs familyj moved there from ^laryland in 1734. 
His political writings helped to persuade the colonies 
to adopt the Constitution. John Lofland (1798-1849) 
was an eccentric physician-writer whose prose and 
poetry on Delaware themes won him local distinction 
as the “hlilford bard.” Howard Pyle (1853-1911), 
famed writer and illustrator, worked chiefly in Wil- 
mington, his birthplace, and his studio is preserved. 
Other distinguished writers include Christopher L. 
Ward (1868-1943), Hemy Seidel Canby' (bom 1878), 
and Aime Parrish (bora 18SS). 

Delawareans prominent in other fields include John 
Bassett Moore (1860-1947), jurist and historian; 
Annie Jump Cannon (1863-1941), eminent astron- 
omer; Oliver Ex-ans (1755-1819), inx'entor; and 
Thomas Garrett (1789-1871), abolitionist. 

Education has adx'anced swiftly after years of set- 
backs. As the first Swedish colonists prepared to sail 
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in 1637 lh« king urged that they be provided withao 
adequate tiumber of ram aters and aehoolma ter< 
The first teacher Evert Pieter’eri did not arrive 
until 1657 v\hcn the Dutch had control As the colony 
gren the proeoerous eont their children to Ph ladel 
phia New England or abroad to srhool In 1796 
the legislature established a public school fund but 
no u«e was made of it until 1S17 Progress was 
negl gible until 1829 when d stncts were empowered 
to estihjjsh free schools 

Free educat on lagged howeier and in 1918 Dela- 
ware by prevail ng educational stindards ranked 
below the average for the nat on In 1919 the state 
a led by contibutons fiom pnvate inlividiuh 
notab!) Alfred I du Pont and Pierre 8 du Pont 
betan a program of mo lermzati n that lifted it to 
rank among the leading states in the nat on in value 
of school property for each pupd 

The Univers t) of Delaware at Newark received 
its charter in 1833 as Newark College In 1843 it 
became Delaware College and in 1921 the University 
of Delaware Delaware State College (for Negroes) 
and 11 esley Junior College are located at Dover 
How Delaware Is Governed 

Delawares con«t tut on adopted in 1897 is ita 
fourth The others were adopted respectively in 17i6 
!"92 and 1831 Amendments to the con'tjtulion 
need no rat ficat on b) the voter® The General As- 
sembly meets on the first Tue«da> in January in odd 
years It is made up of 17 senators « ho are elected 
for four years and 35 representatives who serve for 
two years The gov ei nor elected for four years iriy 
not serve a th rd term Other executives also serve 
four yeais except the treasurer and auditor who 
are elected for two years 

Count es are still divided into hundreds apolit- 
ical unit vise 1 centuries ago by the \ngIo- 8axo»s The 
pillory Was not abolished until 190 j an 1 thewl ipsMng 
post IS still u'cd to pun sh certain crimes Blue laws 


prohibit!!^ unnecessary work on Sunday though 
long disiegaided were not repealed until 1941 
The state is the official home of many of the largest 
corporations in the United States Industries carrying 
on their work elsewhere are chartered here to take 
advantage of its liberal laws of incorporation 

Ilftt Dutch Settlers Vanquished by Indians 
The chronology of Delaware begins with the estab 
lishiuent of a whaling colony In 1629 patroons of 
the Dutch West India Company bougl t land from 
the Indians stretching from Bombay Hook to Cape 
Ilentopen Inthespnng of 1631 the B flbiJ ( whale ) 
broi^t2Sinen whal ng equ pment and cattle from 
Hoorn in Holland to a site near present Lewes They 
calledthesettlementZnaanendaelf valley of swans ) 
A quairel s th the Ind ans ended in the massacre of 
all the settlers some time before 1632 

Tor the next few years the region remained in the 
hail is of its In lian masters Of Algonquian stock 
they called themselves the Lenni Lenape ( the ong 
inal people ) It was their tradition that they had 
come long ago from the west to be the first settlers 
m this region Explorers ha 1 praise for the Lenni 
Lenape and other Indian tribes respectfuilv called 
them Qrandfalber Thev had formed a defensive 
confederacy with certain neighbor ng trif/es They 
were a tall proud people friendly intelligent and 
bravre They lesented being called Delawares hy 
the white men until they were told this was the name 
of a brave warrior It was the Delawaies who in 1682 
and 1683 mode treaties of friendship with V> illiam 
Penn and assigned him ngltCs to the site of Philadel 
phia (see Penn) The trickery of the Iroq lo s and of 
the nh te men weakened the Delawares Unable to 
defeat them in battle tl e Iroquois persuaded the 
Delawares to become arb trators in tl e Ind an wars 
At first they refused because interces' on was cus- 
tomarily the task of the women The Delawares 
Wanted no such pie i ling role The Iroquois shrewdly 
convinced them that th s part could be handled only 
by a tribe with the most honored tradit on of strength 
and courage The Delawares made a pledge to refrain 
from warfare and to act as peacemakers for the 
general good 

Delawjre IndUnm DrUen Out 

When the Iroquois had thus made the Delawares 
into women Uiey dominate I them about 1720 with 
the aid of firearms suppl ed by northern colon al 
traders The second great blow at the Delavvares came 
when Governor Thomas Penn defrauded them of land 
iti PCntisylvama in the tt alkmg Purchase of 1737 

The Ind ans had onginaiiy sold to U ilium Penn 
land extend ng as far as a man can walk in three 
days, Penn in 1683 had walked off the first half of 
this — about 40 miles — at a normal pace When the 
tune came to inea.ure the remainder Thomas Penn 
hired ao expert who managed to cover 80 miles in the 
additonal day and a half WTien the Delawares pro- 
tested they were driven out hy the Iroquos at the 
governors request Destitute an! broken in sprit 
they began their straggling drift westvard to the 
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Wyoming Valley in the Alleghenies, and then on to 
Kansas, Oklahoma, and Canada. 

Swedes Make a Permanent Settlement 
Aleanwhile a new era had begun for the Delaware 
colony. The first Swedish people to come to America 
landed at “The Rocks,” on the site of modem Vll- 
mington, in Alarch 163S. Led by Peter Alinuit, who 
had originally been in the sendee of the Dutch and 
had built Fort Amsterdam at the mouth of the Hud- 
son River, they bmlt here Fort Christina, named in 
honor of the Swedish queen. They called the surroimd- 
ing countrj' Kew Sweden. More Swedes came in 
1640, and with them some Finns. These Scandinatdan 
woodsmen were the first builders of the log cabins that 
were to be the frontier homes of American pioneers. 

Struggles for Control of Colony 
Xew Sweden’s trade attracted ambitious Peter 
Stujwesant, governor of New Amsterdam. In 1651 
his Dutch warships defied the ill-armed Swedish forts, 
and he built Fort Casimir on the site of modem New 
Castle. In 1653 Stuyvesant broke the last traces of 
New Sweden’s power, and for the second time Holland 
controlled Delaware. In 1664 England conquered the 
Dutch colonies, and Delaware became part of the 
“Duke of York’s Province,” by a grant of Charles II. 

The Dutch recaptured their lands in 1673. Their 
mle was ended the next year by the Treaty of West- 
minster but not until they had established courts 
at Upland, New Castle, and Lewes. This laid the 
foundation for Delaware’s later claim to be recog- 
nized as a separate colony. 

Passing from one master to another failed to shake 
the people from their mgged, independent ways. Wil- 
liam Penn landed in New Castle. Oct. 27, 16S2, in- 
tending to include the “Three Lower Counties” in his 
patent for Pennsylvania. The Delawareans sent their 
own delegates to Penn’s first assembly, Dec. 6, 16S2, 
and by 1701 had won a new charter entitling them to a 
separate assembly, which first met in New Castle in 
November 1704. Thenceforth Delaware, though ad- 
ministered by governors appointed by Perm, sent 
none of its laws to England for approval by the crown. 

Delaware Fights in the Nation’s Wars 
Although there w ere many loyalists in the colony, 
Delaware was in the forefront of the fight for inde- 
pendence. The leaders were Caesar Rodney, Thomas 
AIcKean, and George Read, delegates to the Continen- 
tal Congress. On the night of July 1, 1776, Rodney 
rode furiously from Dover to Philadelphia to vote 
with AIcKean, thus girtng Delaware’s support to 
the resolution calling for separation of the colonies 
from England. On Sept. 21, 1776, the three counties 
convened at New Castle to form Delaware state. 

Nearly 4,000 of Delaware’s population of only 37,- 
000 enlisted in the Revolutionary War forces. A cele- 
brated company w as that led by Capt. Jonathan Cald- 
well, whose men brought with them spirited game 
chickens from the brood of a blue hen in Kent Countj-. 
These men fought with such daring that they became 
knowm as the “Blue Hen’s Chickens,” thus earning for 
Delaware the nickname of the “Blue Hen” state. 


Only one battle was fought on the soil of Delaware. 
This was at Cooeh’s Bridge, near Newark, Sept. 3, 
1777. In 1786 Delaware was one of the five states 
that sent delegates to the Annapolis convention, of 
which John Dickinson of Delaware was elected 
president. At the Constitutional Convention, Dick- 
inson was a leader in supporting the proposals for a 
new constitution to replace the Articles of Confed- 
eration. and he insisted that the states have equal 
representation in one House of Congress. On Dec. 7, 
1787, Delaware ratified the new constitution, the 
first state to do so. 

In the War of 1812 two Delaware leaders won out- 
standing victories. Captain Jacob Jones, commander 
of the TTusp, captured the British warship Frolic in 
October 1812. In September 1814 Capt. Thomas 
Macdonough defeated the British fleet on Lake Cham- 
plain. In the Ci^l War Southern sjunpathies led part 
of Delaware’s men into the Confederate army. 0\er 
13,000 joined the Union forces. About 10,000 served in 
World War I and about 25,000 in World War H. (fe 
also chronology in Delaware Fact Summary; United 
States, section “Middle .Atlantic Region.”) 
Delaware RI\’ER. Noted alike for its commerce, 
scenic beauty, and historic associations, the Dela- 
ware River flows through the rich and densely popu- 
lated Middle Atlantic region of the United States. 
It rises in two branches on the westward slopes of the 
Catskill Alountains. Thej’ join in a united stream at 
the New York-Pennsylvania boundary. For about 70 
miles it forms the line between these states, then tur^ 
southward to separate New Jersey from Peimsylvaiiia 
and Delaware. Passing by Trenton, Philadelphia. 
Camden, Chester, Wilmin^on, and other industrial 
and commercial cities, it empties into the broad 
Delaware Baj'. 

The Delaware is 280 miles long from the junction of 
its branches to the head of the bay. The river is 
nartgable as far as Trenton, N. J. Its chief tribu- 
taries are the Schuylkill and Lehigh rivers. 

Alost spectacular of its scenic stretches is the Dela- 
ware Water Gap near Stroudsburg, Pa. There the river 
pours through a narrow gorge in the Kittatiimy 
range of the Appalachians. The gorge is about three 
miles long, and its sides rise more than a thousand 
feet sheer above the stream. 

The river has played an important role in the d^ 
velopment of its basin since colonial times. Its nan- 
gable lower reaches first welcomed the ships that 
brought settlers to Pennsylvania, Delaware, and Xew 
Jersey, then carried the commerce that for a hme 
made Philadelpliia the young nation’s first port. Die 
swift upstream waters bore log rafts from the tim- 
bered hills to build the downstream cities and the 
vessels in Philadelphia shipyards. Water power from 
the Delaware aided the early development of industrj 
in the area. Today this rich industrial region bring? 
in raw materials and transports man}' of its producU 
on the river and the bay. Resen-oirs on the head- 
waters impound water for the cities of the region. The 
Delaware River Port Authority and other commissions 
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set up by the states bordering the rner arc active 
in improving port and water Supply facihtes and in 
building bndges 

Delhi {d(l l) Ivnis Through much of Ind aaloi^ 
and troubled history its seat of government has been 
Delhi The city s site on the Jumna River rommands 
the narrowest pass from the Ganges to the Indus Val 
lev Thus It IS strateg cally located to control both 
the wet eastern end the dry western plan and to 
serve as a center of transportation and trade 

Eight cities have been bu H here over the centunes 
as success ve dynasties and conquerors have set up 
their capitals New Delhi the present capital of (he 
Republ c of India is an up-to^late modem city 
planned and constructed by the Bnt sh when they 
ruled India In contrast old Delhi ts a mixture of 
gorgeous palaces and mosques built by earlier rulers 
and slums where squalid houses huddle along mean 
crooked streets 

Both cities have grown and become overcrowded 
8 nee the partition of India and Pakistan lo 1917 Old 
Delhi received hundreds of thousands of Hindu refu 
gees fleeing from Pakistan New Delhi swelled as the 
functions of the republican government called for 
thousxndaof new officials The city istheyear-around 
capital today whereas under Bnt sh rule (be govern 
ment was moved to cool ^imla in the lower Ilnus 
layas in the summer Delb New Delhi and their 
suburbs are incorporated in a Part C Indian state 
called Delhi (see India) 

Throubb old Delhi runs Chandni Chauk or silver 
street once called the nchest street in the world 
Both sides of th s wide avenue are lined w ih t ny 
open faced shops Here are booths of the sweetmeat 
sellers where candies and small pastnes arc displa>ed 
in glistening copper pans Here sits the betel vendor 
He smears thick pan leaves with lime and a red paste 
called kuUa odds chopped areca nut and mlh a little 
tmst finishes the favonte confection that stains the 
lips a deep red 

In the gram stores com wheat nee and millet 
are sold to housewives along with spicy cardamoin 
seeds and sweet oily sesame seeds Brossware pot- 
tery and text le shops offer colorful wares and arti 
sans squat at looms or potter s wheels The ro ogled 
odors of frjing ghee (clanfied butter) burmog cow 
dung and leather swirl through the crowded streets 

Monuments of the Afajul Em 

The lofty city wall was constructed by Shah 

Jehan the great Mogul ruler and builder who is sad 

to have found India in red stone and left it in marble 
He also bu It the Red Palace now known as the 
fort and the magnificent Great Mosque completed 
in 1 650 One of Uie largest Mohammedan buildings in 
the world the Great Mosque sits on a rocky elevatnm 
where its marble domes and graceful rrunarets are 
visible from afar (see Mohammed) The Pearl Mosque 
built by Aurangseb Shah Jehans successor as his 
pnvate place of prayer is a gem in wh te marble Its 
three pearly domes are surmounted by inverted lotus 
blossoms and slender g Idcd spires 


DELHI S PERFECT TOWER 



The most splendid buildings of Shah Jehan s palace 
are the Diwao i Am the hall of public audience and 
the D wan i IQias the hall of pnvate audience In 
senbed upon the cornice of the Diwan i Khas is the 
Pers an text If there be a paradise on earth it is 
this it IB this it IS this 

In this hall of mwrble columns g Ided arches and 
jeweled walla once stood the famous Peacock Throne 
Its legs were golden and its base encrusted with rare 
stones Behind it stood two peacocks w th outspread 
tela closely inlaid with sapphires rubies emeralds 
pearls and other precious gems The canopy above 
was exquis tely enameled and supported by 12 
emerald-set pillars When the Persian invader 
Nad rShahsaeked Delhun 1739 he earned thrs mas 
teqnece to Persia Within the walls of the Red Pal 
ace there were once gardens and fountains kiosks 
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and Imrems of pure •white marble, beauty and gor- 
geousness without end, of ■which scarcely a vestige re- 
mains, much of it hai-ing been done away ■with to 
Tnnt-p room for the British barracks. 

Delhi ■was prominent in early days as the capital 
of the Mogul emperors. Its central position on the 
great east-west plain of India (almost the same dis- 
tance from the two great eastern and western ports 
of Calcutta and Bombay) gave it both commercial and 
political importance. Through the centuries pilgrims 
and caravans have traveled over this great plain. 
The bazaars of Delhi became famous for their gold and 
silver filigree work, jewelrv-, voolen fabrics, pot- 
tery, and wood carvings. Today several railroads pass 
through the city, and modem cotton mills and facto- 
ries exist side by side -nith handicraft industries. 

Because of its ancient prestige. Queen Victoria 
chose Delhi as the seat of the great durbar (court) 
in 1877 when she was proclaimed empress of India. 
Similar ceremonies were held at the accession of 
King Edward ^TI and King George V. 

In 1911 Delhi superseded Calcutta as the capital 
of India. At this time the small province of Delhi 
(573 square miles) was formed out of a comer of 
the Punjab province. 

New Delhi, Capital of India 
During the Indian ^lutiny Delhi was captured by 
the mutineers in 1S57, and much of the citv* was de- 
stroyed during the five months’ siege by the British 
which followed. The British base during the siege was 
the famous Ridge, a rocky height of some 60 feet about 
a mile outside the citj". The Ridge was chosen in 1912 
as the site for a new capital, called Xew Delhi. When 
Great Britain freed the Indian Empire, in 1947, Xew 
Delhi became the capital of India. 

Sir Edwin Lutyens laid out the plans for this 
“garden city.” The top of the Ridge was leveled off 
to create a site for three main government buildings: 
the Ilceregal Lodge, the Secretariat, and the Coun- 
cil or Parliament House. These main buildings are 
impressive in their classic style, with such oriental 
touches as domes and minarets cleverlv- combined. 
Broad tree-lined avenues lead from the government 
buildings do^wn to the residential section below. 
Here many houses were built for government workers. 
The city covers about five square miles. ^ 

Population of Delhi (1951 census), 914,790: of Xew 
Delhi. 276,314. 

JjEL’Pin. In a gorge of lofty Mount Parnassus, 
overhung ■with towering cliffs, near the sacred foun- 
tain of Castah'a — in the midst of perhaps the grandest 
and most awe-inspiring scenery in Greece, and (ac- 
corc^g to ancient belief) at the e-xact center of the 
habitable earth— was the famous oracle of Delphi. 
Here, it was b^eved, Apollo, the god of light, of 
poetry and music, and of prophecy, made known to 
men the ■wDl of Heaven; and here came inquirers 
froni every part of Greece and from manv other lands 
seeking his guidance. 

In ancient days there was a cleft in the rock, whence 


issued volcanic vapors of strange potency. A priest- 
ess, kno'wn as the Pythia, having bathed La the 
fountain of Castalia and eaten of the leaves of the 


sacred laurel, took her seat on a tripod placed over 
the cleft, and inhaling the intoxicating vapors vrss 
thro'wn into an inspired frenzy or trance. The mystic 
words she uttered were taken do'wn, put into verse 
form, and delivered to the inquirer as the revelatioas 
of Apollo. The oracles were usually expressed in ob- 
scure or ambiguous language and bence were capsbls 
of being interpreted in various ways. In the story 
of Croesus we read how such a response was given to 
this famous king before he went to war against the 
Persians (see Ckoesus). 

No one who sought counsel at Delphi approacbd 
■without gifts, and great treasuries were built to hold 
the offerings, often of pure gold or silver, presented hy 
kinp, states, and individuals. So many statues were 
erect^ that even after 5D0 of them were removed by 
the Roman emperor Xero, 3,CKX) remained. Recent 
excavations have laid hare the mins of the great tem- 
ple and many other buildings and many beautifnl 
works of sculpture and thousands of inscriptions of 
historical value have also been found. 

The oracle at Delphi ■was al'ways consulted before 
any important step 'was taken by the ancient Grefe 
in affairs of state; and thus it exerted a powerful in- 
fluence on the history of the Greeks. The common 
reverence for its utterances, and the Pythian f^rrals 
which were held at the shrine every' four years, were 
among the chief influences making for unity in the 
political and reh'gious life of the Greek world. 

The Delphic oracle, though the most celebrated, was odr 
one of several Greek orades. The oldest rras that of 
at Dodoaa, in Epirus, where Zeus wus believed to spesi 
through the rustling of the leaves of the sacred o^ trei 
There were also orades in Rome, Egypt, Babjloais. sia 
other countries. 

I)E-'tETER ide-me'ter). The early Greeks were much 
stmck by the yearly change of the seasons, from tbs 
joyous and fraitful summer to the bleak desolation 
of ■winter. 'They' found the explanation in the stone 
which they told of the goddess Demeter. Sis rws 
the sister of Zeus (Jupiter), king of the gods, 

■was one of the greatest of their deitiffi. The Gree^ 
called her “grain-mother” or “earth-mother,” aai 
worshiped her as the goddess of agriculture and or 
civiliz^ life. 


According to these stories, there ■was at first no 
■winter but the earth smiled green and fruitful in ps- 
petual summer. But one day, while Demeter s Iove.> 
daughter Persephone 'was gathering flowers m a 
meadow ■with her playmates, the earth opened ana 
Hades (Pluto), the god of the dead, appeared aua 
carried her off to be his queen in the world below. 
Demeter ■was inconsolable, and torch in hand 
Eought her missing child throughout the ■wide 
AH that year not a stalk of grain grew, and man 
have died of hunger if Zeus had not persuaded Had“ 


to let Persephone go. But she had eaten a poms- 
granate seed with Hades, and so could not sLy 



av,ay fore\er Tn the enJ it was arrangwl that Per 
sepfione shouU spend two thirds of e\ery jear with 
her mother and the ilea^enIy gods and the rest of 
the j-e-ir with Hades in the viorld of the dead So aa 
a result of this arrangpraent during epnng summer 
and autumn earth blooms and bears fry t and dui^ 
ing the wnter the life of \egetation sleeps btmcd 
underground At Eleusis m western Greece the 


GOVERNMENT by the 

T^EMOCRACV The word demoffacy comes from tno 
Greek c\ords meaning people and to rule 
Tliusa demopripy means UteralU rule of the people 
It i9 applied to an> government in which the people re- 
tain supreme pouer and cwrcrec that power directly 
or indirectly through their electe 1 representatives 
Throughout the hi'torj of civilisation people have 
struggled continuously to obtain an 1 keep the power 
to govern themseUcs In some ages thia struggle was 
more successful than in others Sometimes democracy 
was won by a particular people onh to be lost again 
During all this time however theie has been alow but 
steady progress toward democratic gnemment for 
more and more people 

The EatUeet Forma of Govemmant 
The history of civil sit on begins m Western Asa 
and Egypt obout SOOO years ago At that lime 
democracy woa almost unkho \m Goiernment wasby 
aulocTocy— the unre'tnited rule of a single person 
In (he great Asian nations such as Babylonia and 
Aasyna an absolute monarch ruled without any legal 
1 mitationa upon hi« power He madelawsby his own 
decrees and had th* power of life or death over his 
subiects The only restraints upon him were custom 
the fear of arou« ng rebellion and the power of the 
great m bles borne of these rulers such os Sennach 
erib wBfe blocdthirstj and cruel Others such as 
Cyrus w ere moderate an I w ise Ev en among the Bib* 
heal peoples of Palestine and other small nations 
autocracy was the rule 

In the more backward parts of the world BOiae 

tnbes Or cUns were organisedmsucba wav that gov 

eminent was by the heads of families This was rare 
how ever Usuallv the people w ere ruled by a chief or a 
king somet tnes with the aid of a council of elders 
Throughout this period the voice of the whole 
people was seldom heard (Stc ofso Family ) 
Democracy in Ancient Greece 
The first development of democracy m any impor- 
tant sense occurred in the city slates of an lent 
Greece These were tiny nations that usually covered 
less than a hundred square miles Ten thousand free 
people was a large number for such states Thus all 
the freemen co ild meet in a general assembly to qfieak 
and vote This was the s raplest form of democracy 
There was no need for representative democracy in 
which one man speaks for many others 

At first these city-stite” w»re ruled by k ngs The 

kings had to Isten to the opinions of the Avsem 
biy After a time — in Athens as early as 700 b C — 
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Greeks hel I an annual festival in honor of Demeter 
with secret ceremonies Those who were initiated into 
these □eusifuan my steries found a deeper meaning i n 
U 19 myth To them it held forth the promise of a 
future life beyond death 

The Romans worshiped Demeter under the name 
of Ceres wh ch gives us the word cereal and 
called her daughter Froscrpina 


VOTES of the PEOPLE 

the kingahip was replaced by a rule of the prm 
cijral families i&ee also Athens ) This form of gov 
eminent is called an ohgarehy When the people de- 
manded a greater and greater share in the govern 
merit denotrocy steal ly ga ned strength Bv (he 
t me of Clisthenes (al out 500 b c ) the people of 
Athens had gamed practically full control They 
elected theirown magistrates and made their own laws 
The Athenian Assembly 

In Athens which was the largest cits state m 
Gieece all final authority was placed m an assembh 
or tecletut of the freemen There laws were passed 
generals and magistrates were cho«en and a great 
deal of the business of the state was transacted There 
was a Council d 500 members but its pnncioal bu«i 
ness wav simply to prepare legislation for the Assem 
bly to act upon During times of peace especially in 
the early days Uie Assembly took great pains to pre- 
vent any one man from becoming supreme Terms of 
office were kept short Mldoro exceeding a year for 
any officer the mil taiy power was usually divided 
among a number of geneiwls all equal in rank and 
lome of the principal civil officers were chosen by lot 
so that the weoke<t citiscn had the same opportunity 
as the strongest Political parties in the modern 
sense oUjed no part in the government TheAs'em 
bly was a great school of oratory and of the art of 
managiuir Ui^e bodies of men and Athens became 
known for its skillful pnl t cal leaders 

When the lea leis who gamed the favor of the As- 
sembly were able and upr gl t this democratic gov 
emmentof the Greek city-states worked well Under 
a great man such as Pencles or a just man such as 
Aristides thecity-fitate prospered (ree Ansti les Pen 
cles) At Its wont the Assembly was too much like 
a fickle mob anl it sometimes yielded to eval men 
such os Cleon or to clangeroas men such as Aleibiades 
Such demagogues could as nme control too easily un 
der this system "Moreover it lacked the poter of 
healthy endurance tVhen » great monarchy arose in 
Macedon a first under Phil p and then under Alex 
anlertbe Great the democracies of Greece crumbled 
befme Its onslaught Greece) 

Roman Struggle tor Freedom 

Rome also was at first ruled by kings As the c ty 
grew however its population came to include many 
outside of the onginal tnbe which had founded it 
These outsiders were denied pol tical equal tj and 
other nghts Tl e result was a ser es of struggles in 
abiCb the people demanded a fairer more democratic 
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form of government. The kingship was overthrown in 
510 B.c. Thereafter, two consuls were chosen each 
year by an assembly of all the fighting men, the 
comitia curiala, to administer the laws. But even then 
the government was not a true democracy, for most 
of the members of the comiiia curiala were “patri- 
cians” (the wealthy classes). The comitia curiala 
divided its power with the Senate, which was a 
smaller body of the aristocrac 3 ', each member hold- 
ing office for life. 

The common people of Rome, the pkbs, made deter- 
mined efforts to widen their rights of self-government, 
and gained some ^dctories. Beginning in 339 b.c. the 
popular assemblies held for a period the full right of 
making laws. But Rome never achieved as much 
democracj’ as Greece. The Senate clung tenaciouslj' 
to its power, and during the long struggle against 
Carthage — the Punic Wars — ^it became much the most 
powerful bod}’ in the nation. The senators controlled 
foreign affairs, the armj’, and the finances, and thej’ 
really ruled as an oligarch}’. Gradually the repubhc 
decayed. As the Roman armies conquered more of the 
world, powerful militaiy’ commanders arose who held 
the supreme authority in the state. The Senate was 
naturally jealous of these commanders. But, finally, 
the greatest of them, Julius Caesar, otertluew the 
senatorial power and established the Empire. E\cept 
in the German forests and other wild areas, democ- 
racy appeared dead. {See Roman Histor}’.) 

The Free Cities of the Middle Ages 
Centuries passed before it revived again, for in the 
early Middle Ages democracy as we know it remained 
practically unknown. The rise of feudalism meant the 
rise of an aristocracy, hlen yielded obedience to noble- 
men who had inherited their authority, or gained it 
by war and conquest. {See Feudalism.) But gradu- 
ally a spark of democracy in the towns and cities of 
Western Europe began to kindle into a little blaze. 
These towns, in England, France, and Germany, were 
at first usually governed by some feudal lord or great 
churchman. But many of them came to be filled by 
artisans and merchants who w ere intent upon peace- 
ful trade and money making, not upon war. In city 
after city the tradesmen and workmen began demand- 
ing charters to guarantee their political and economic 
rights. The kings, noblemen, and abbots struggled in 
vain against this trend, for the determined citizens 
alwa}’s won. 

By 1250, there were towns all over Europe which 
were wholly or partly free from their old feudal lords, 
though not from the kings; and they had gone far on 
the road of true democracy. Their qualified citizens 
the burghers or burgesses, elected aldermen who made 
the laws and mayors who enforced them. But there 
was one important difference between most of these 
medieval cities and those of the modem world. 
The indii-idual merchant, iron-worker, glassmaker or 
weaver counted for little; it was his trade or calhng 
that was important. In the t}’pical free city of this 
period the government was based upon the different 


trades, or industries, such as the merchant guilds, and 
the various craft guilds, not upon wards or other 
geographical dirisions (see Guilds). 

Rise of Democracy In England 

It was in England that democracy reached its full- 
est development. The English people had inherited 
some striking democratic institutions from the Teu- 
tonic invaders who had colonized Britain. In the veil 
dawn of histor}’ these Teutonic tribes are found gov- 
erning themselves in village communities by meeting 
of all the freemen. In England, such self-governing 
communities in early times combined into “hundreds,” 
which were governed by a “hundred-moot” or meet- 
ing, made up of the priest, the reeve (steward), and 
four men from each township in the hundred. Abme 
this was a general “folk-moot,” a tribal or national 
council. In time, aU England became a single Sa.von 
kingdom, and the king was then assisted in ruling bi 
a select national council of the chief men, called the 
“TVitenagemot.” 

After the Norman conquest the towns rapidli 
became important, and the old Teutonic spirit of 
democracy revived in them. Henry I, who ruled 1100- 
1135, granted London a charter which was regarded 
as a model by other towns. Many of them demanded 
sunilar instnunents, which Henry granted. After hrs 
death, Richard I, who was arudous to obtam monev 
for his Crusade, sold charters to other municipalities. 

The spint of democracy in these places was alert 
and vital. In London, for example, special bodies of 
the citizens frequently came together in crowded bor- 
ough meetings to elect aldermen and in guild meet- 
ings to transact busmess for their trades. 'When the 
bell of old St. Paul’s clanged loudly, they all met in 
a single great town meeting, with their aldermen pre- 
siding. Ever}’ townsman could claim the right to be 
tried by his equals in the town court or “busting. ’ 
BTien any danger threatened the city the townsmen 
mustered their own army, and delivered the banner 
to their chosen captain. As the years passed, the 
various town governments became as powerful as the 
noblemen who ruled great domains, or the churchmen 
who controlled many parishes. 

Effect of Magna Carta 

Meanwhile, there was a trend toward democracy 
in the English nation as a whole. By force of custom, 
law, or local charters, both the people and the noble- 
men, or barons, gradually obtained many rights. "When 
King John, a weak monarch, tried to ov’erride them, 
the barons compelled him in 1215 to sign the Great 
Charter (hlagna Carta). This protected the poor man 
in his right to justice and to his own property, while 
it also confirmed the priv’ileges of the town. "1^1 1^® 
city of London,” said the Great Charter, “have afl 
its old liberties and its free customs, as well by land 
as by water. Besides this, we will grant that all other 
cities, and boroughs, and towns, and ports, have all 
their liberties and free customs ” For centuries men 
looked back to the Charter of Runny'mede as a land 
mark of English freedom. (See hlagna Carta.l 



Another great advanee m democracy was made m 
1265 There was already a parliament, but the only 
representatives in it were the harems the bishops, 
and the knights of the shires The knights hid been 
sumrnoned only occasionally since they were first 
called by King John in 1213 In 1265 Simon do Mont- 
fort, who was regent, called together a parliament in 
which the towns and boroughs were represented, each 
being entitled to two members It was & “packed 
assembly, but it marked a distinct turn m the history 
of parliament A little later, in the ‘ model parlia- 
ment" of 1203, the representation of the towns was 
made permanent and regular 

By the middle of the 14lh century, l^rliament had 
separated into two bodies — the hereditary Ifou^e of 
Lords (with the bishops) and the House of Commons 
which was made up of town members and knights of 
the shires The House of Commons was a great new 
instrument of democracy (ice Parliament ) 

The Power of the ParUamenc 

In other countries of Europe parliaments sprang up 
in much the same w ay Each of the early kingdoms in 
Spam bad a “Cortes ” and members chosen by llie 
towns eat m Leon as early as IISS In France, there 
was a ' Sfatesileneral,'' m which the burgesses of the 
towns also had representatms In Sweden there was 
the "Biksdagi'' to which even the peasant fanners 
sent their own members 

But in none of these countries did the parliament 
bwonift 'O important as m England By ^e tune of 
Cromwell, in the 17lh oentuij, the House of Com- 
mona had grown strong enough to o' erthrow the king 
and govern the whole country A httle later imnr>* 
terial government was established, that b, govern* 
meat by men whom Parliament and not the kuig 
controlled In the 18th century the House of Com* 
nions lo"t ground for a time It was rather an artels 
esatve body than ft democratie institution, and it fell 
under the influence of the king But in the X9th cen- 
tury all this was completely changed By a senes of 
great reform acts culmmatmg m the woman suSmgR 
act of 1628 practically e\ ery adult person was allowed 
to Vote for members of the Hou^e of Commons, and 
that body became one of the most truly democratic 
JegJsJatcfres « che botW 

American I>eioocracy Founded 

During the 19th century, democracy or "goven^ 
meet of the people, by the people, and tor the people," 
ecemed to be sweeping the greater part oi the civUiacd 
world Even before the Revolution the English coh 
onies m North America had highly dernoeratic forms 
of government Two of them Rhode Island and Con- 
necticut, governed them'ielves almost entiidy and 
were among the freest communities on the globe 
Alter the Revolution the Dinted States r&pidly r«» 
to a preemment position as a democracy At first, the 
government had aristocratic features hut, in the Umc 
of Jefferson and still more m that of Andrew Jackson, 
the people established the principle that every grown 
man should have a vote, and the n^t to bold office 
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American political philosophy and institutions were 
strongly influenced hy the French In France the 
letolutiDQ of 1789 resulted in the overthrow of the des- 
potic Bourbons and the ultimate establishment of a 
democracy Both the French and the Ajvencaa d»m- 
ocracicstooktheformofarepuWic thatis,inthemod- 
em sense, a free, popular government m which liere la 
no hereditaiy ruler or rulmg class Following the ex- 
amples of France and the Umtod States, most Latin 
American countries early m the 19th century became 
republics But centuries of colonial subjection vere 
poor training for self rule and eo, in some of these new 
republics democracy was slow to develop 
As democracy spread, it was most commonly asso- 
ciated with the republican form of government But 
the second type of democracy— the constitutional 
monarchy— also took root in some countnea In Den- 
mark, Norway, and Sweden, as m England, the rulers 
abided strictly by constitutional restnebons of their 
pow er, and the freedom loving peoples of those nations 
developed democratic institutions of the first order 
Year* ot promise for Democracy 
The chief stronghold of autocraify remained m cen- 
iral and eastern Europe When the first ttorld 
War levulted in the defeat of Germany and 
Austria Hungry, many haileil the peace as the open- 
ing of a new era m which democracy would evezy- 
where prevail 

There were indeed many promising events to sup- 
port this hope In Germany end Austria the ovet- 
Ibrow of the monarchy brought republics with demo- 
cratic forms of government As the vest Russian Em- 
pire dwmlegrated, there emerged the compact new 
republics of Pinlend, Eslhonia, Latvia, and ijthuania 
fVom the Baltic, south across the young republic of 
Roland, and into the traditionally despot-ruled Balk- 
ans, a new spirit of democracy appeared Throughout 
the Bntieh Empire therewasgreater self-rule Even 
in Asia democratic concepts began to spread 

Rise of Modem DIctatOTs 

But even aa democracy was thus adding new na- 
tions to Its fold, its way of life w as bemg challenged by 
pvaleystenu of gov eminent In Ru!>sia the overthrow 
of the esanst regime brought a bnef period of democ- 
racy, but a cwnmunist revolution in 1917 soon estab- 
bshed a ' dictatorship of the proletariat ’ (j« Commu- 
nism) In Italy the parliamentary system, attacked on 
sB sides, finally succumbed in 1922 to the fascist dicta- 
torship of Benito hlussoliiu (see Fascism) Other new 
democrataea came under the sway of “strong men,” 
who abo^bed all opposition and ruled as despotically 
aa any king (ace Dictatorship) 

The f'lR menace to democracy of these ‘ totahUn 
an" systems did not become evident, however, until 
the National Socialists under Adolf Hitler took power 
mGennai^m 19d3 Swift action, rigid discipline, and 
construction of a great military machine—these en- 
aUed Naa Germany to force concessions from the de- 
mocracies, who sought to bold the peace Extension of 
Genaan ^ pJmiged the democracies 
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into the second World War (see World War, Second). 
Later Hitler attacked Eussia, so the Communi^ 
fought on the side of the democracies. The Fascist 
nations (Germany, Italy, and Japan) suffered defeat. 
But the democracies feared the rise of neu’ dictators 
in lands that had kno'mi little freedom. To guard 
against this, thej* laimched programs in Japan and 
■western Germany to teach the people democratic waj'S. 

Communism Confronts Democracy 
Eussia emerged from the 'war one of the ■world’s 
two great powers. Its army formed a solid ■wall 
across Europe from the Baltic Sea to the Adriatic. 
East of this “iron curtain” only Greece remained out- 
side the Eussian orbit. Communists dominated the 
governments of Yugosla^^'ia, CzechosIo^^’aJda, Poland, 
Hungarj', Bulgaria, Rumania, and Albania, and gained 
strength in Finland. The Baltic republics (Latt^ia, 
Lithuania, and Esthonia) became rcpubhcs of the So- 
^^et Union. Native Communists seized vast Chma. In 
countnes outside the Eussian sphere, the Communist 
party sought to overturn democratic governments. 

The Eussians claim that their sj'stem of government 
is the onl3- “true democracy.” But, like the Fascists, 
Communists consider the state more important than 
the indii’idual. The So^^et Union continued to be 
governed by a ri^d dictatorsliip. It did not permit 
freedom of speech or freedom of the press. It allowed 
onlj' one party, the Communist party. It insisted that 
all citizens go to the polls; but the ballots contained 
only a single slate of candidates. The goi-enunent 
tolerated no opposition to its policies. 

In contrast, democratic government rests on a sys- 
tem of two or more political parties. Minority parties 
are not only tolerated; they take part in the* govern- 
ment. The democratic system rests upon freedom 
of thought and spMch, and rKpects the dignity and 
worth of each in^Hdual. To guard the rights of the 
people, democracy imposes restraints men on the 
will of the majority. The Constitution of the United 
States, for example, linuts the poweis of the govern- 
ment; and the bill of rights, which it contains, guaran- 
tees to the people freedom of speech, freedom of the 
press, freedom of assembly, and fre^om of religion. 

Kinds of Democratic Government 

The processes of democratic government have been 
evoh-ed slowH and are continually being changed to 
meet new conditions. For example, self-government 
may fake the form of direct democracy or of repre- 
sentahce democracy. Direct democracy is government 
by all the citizens meeting together! The growth of 
population has made this impossible except for little 
units of local government. It exists in town meetings 
in parts of the United States and in the assembUes 
of the Swiss cantons. But no large nation can be 
ruled by direct democracy'. 

Of the representatix e democracies there are several 
types. One is the parliamentary democracy of Great 
Britain, and of Canada and the other British domin- 
ions. Another type is the presidential svstem -which 
prevails in the United States and among ‘South Amer- 


ican nations. A third, as yet restricted to one country, 
is the e.xecutive council system of Switzerland. Each 
of these systems has its advantages and disadvantages, 
but the preference of the world in recent decades Las 
swung strongly toward the parliamentary system. 

Under the parliamentary system, which was invented 
in England, the government is carried on bj' a popj- 
larlj' elected legislature and by a cabinet which is in 
effect selected and dismissed at -will by the legislative 
majority. Whenever the parliament changes its opin- 
ion upon any great L=sue, or -whenever the country 
elects a new parliament of changed party compledoa, 
one cabinet resigns and another is chosen. In thh 
system, the -will of the people usually finds immediate | 
and rigorous e-xpression. ^loreover, it is adapted to j 
bring able leaders to the front. In a parliament, tt» 
best orators and the most earnest and aggressive 
statesmen rise to be cabinet ministers. But the park;- j 
mentary system operates very clumsily where there j 
are three or more strong parties, so that a cahin't 
finds it hard to obtain and keep a majority behind it. 

In the presidential system the government is earn'd 
on by a legislature and president, who are largely 
mdei>endent of each other; the president is responsib’e 
not to the legislature but to the people, and he ho'i 
office for a fixed term of years. This plan produces 
greater stability and safety than the parliamentary 
system, for the president and the legislature tend to 
check each other. But such a govenunent is oftai 
slow to act, and critics saj' that second-rate msn, 
controlled by professional politicians, have a ^tter 
chance than first-rate leaders of becoming preadent. 

The Swiss Plan 

Under the Swiss plan, there is a legislature elects 
by the people, which in turn chooses a small adminiv 
trative council to execute the la-ws. This council h 
not a cabinet, for it holds office during a fi-xed term, 
and its members have no seats in the le^lature. It 
occupies a position intermediate between the Britth 
ministry and the American president and his cabmet, 
though it is much less yrowerful than either. Tire Swiss 
plan appears to work well; but Switzerland is a small 
country, -with an e.xceptionally intelh'gent people, no 
extremes of wealth or poverty, and few great prob- 
lems. It is not certain that the same govemmeui 
would do so well in large and complex nations. 

In all the great democracies, whatever their typ-j 
some coirunon perils and difficulties have arisen. In 
all of them government has to be carried on by tbs 
aid of parties, and party passions and hatreds often 
rise dangerously high (sec Political Parties). They 
cause un-wise legislation, and sometimes even cn 
■wars. Another danger is the evil use of money d 
popular government. Where there are great masses O' 
voters to be reached, as in all large democracies, hup 
sums of money- must be spent in political campai^- 
Too often part of it is used for bribery or otto 
improper purposes. Another defect lies in the diin- 
culty of telling just what popular opinion is. In demo- 
cratic self-government the -will of tire majority is sup- 



posed to rule, yet when elections are held a great 
many confusing issues are often talked about at once, 
and it IS hard to say just what the people have really 
deculcd Perhaps the greatest danger of all is that in 
a deinotracy of tens of millions of people the govern* 
ment may get out of touch with the masses The men 
who are elected to office may try to please bosses and 
machines instead of the public, or else try to please 
the \oters with popular but unsound measures 
All these dangers can be met, but only by constant 
vigilance And indeed, it is one of the great benefits 
of democracy that it tends to keep the people alert, 
to train them in self-reliance, and to make them 
reahie that above all other guarantees must stand 
sound systems of education, so that they will know 
how to find and face real i«8ues intelligently 
DEMOSTJIENES (dl-mas'fW-nr*) (about 383-322 
B c ) If any of the Athenian friends of the youthful 
Demosthenes had foretold that he would become the 
most famous orator not only of Greece but of all his- 
tory, the prediction would have moved those who 
heard it to densive laughter 
"A great Orator, indeed’ ’ they would have replied 
"Why, Demosthenes is the least likely lad in sU 
Athens for public speaking Look at himt He >s a 
puny, epindbng fellow. He is clumsy and awkward, 
and one shoulder is higher than the other His voice 
IS thin and weak, and he haa an impediment in bis 
speech A great orator? Nonsensel ‘ 

But a great orator Demostheoea was determined 
to be, and a great orator he became £vea to this 
day, the student who wishes to master the art of 
eloquence studies the speeches of Demosthenes as the 
supreme masterpieces of any age Perhaps one 
impulse that moved the young Athenian to entertain 
this ambition was the desire to obtain justice sgainst 
his two cousms, who had mismanaged the goodly 
estate his father had left him, and bad turned over to 
him only about one-seventh of what he should have 
received when he came of age At any rate Demos- 
thenes did plead his case agamst one of his unjust 
guardians in later life, and u-on a verdict for 
damages 

When he first tried to speak in the public assembly, 
he Was only laughed at But Demosthenes bad the 
kmd of will that triumphs over all obstacles To 
learn to articulate more distmctly, it is said that be 
practiced speaking with pebbles in his mouth, and 
to strengthen his voice he declaimed on the eeasbeae 
amid the roar of the waves or ran up hill as be recited 
To overcome bs awkward habit of Uf ting one shoulder 
higher than the other, he hung a sword so that it 
would touch ^s shoulder if he raised it He fitted up 
a room in a cave, where he could study and practice 
without interruption Often he sat up at night, writ- 
ing and rewriting hia speeches by the glimmer of an 
oil lamp A man who was jealous of him once 
referred to this with ft sneer, saying, '‘Demosthenes, 
your speeches saeU ol the lamp " 

Succesa crowned hia eHorts, and Demosthenes at 
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length n»e to popularity and power, just at the time 
when a great danger threatened Athens King Philip, 
who nded Macedon, just north of Greece, was begin- 
ning ttu»e conquests which m the end made him 
master of Greece Demosthenes, foreseemg the dan- 
ger, urged hi3 countrymen in one eloquent appeal after 



DEMOSTHENES 
■■Ta» OrMltit Ottwi «1 AU Tiaii’’ 

another Co arise and preserve (Aeir iheedbm £&r 
powerful orations agamst Philip w^re known aa 
‘'phibppics," and they became so famous that today 
any impassioned denunciation or criticism is called 
ft “philippic " 

Only when it was too late did the Athenians heed 
the warnings of Demosthenes Darker days followed 
lor the great orator The pro-Macedonian party, 
which bad tor its spokesman Aeschioes, aa orator 
second only to Demosthenes, obtained hit condemna- 
tioa on ft fid'« charge of taking ft bribe He was fined 
and thrown into prison, from which he fled into exile 
When Alexander the Great of bfacedon died, De- 
mosthenes was recalled and led a last attempt to 
throw off the Macedonian yoke Defeat put an end 
to the hopes of the patriots, and Demosthenes had to 
flee for his life When overtaken by his pursuers, he 
begged lea' e to write a letter For a few moments he 
was seen to chew a pen as was his habit when writing 
or thinking But m the hollow of that reed he kept 
poison for just such a crisis Soon he began to 
timUe, and rising up, he tottered and fell dead 

DaDoMbenea* ateaUst oration, entitled On the Crown’, 
was delivered in 330 a c It was a review and justification 
of bta pitUio life, m enflwer to the criticisms of his enemies 
sod IS the aiost rsilesdid eiuDpIs of ancient oratory ttiat 
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STURDY LITTLE DENMARK and Its PROGRESSIVE PEOPLE 


D enmark. The fear- 
less spirit of the an- 
cient Viking sea warriors 
persists in the Danish 
people. But long ago 
they abandoned the warlike attitude of their ancestors 
and have used industry, intelligence, and unity of pur- 
pose as their modern weapons in developing and pre- 
ser\Tng their country. 

These qualities have strengthened Denmark in both 
peace and war. Thej* held it firm through five yeais 
of German occupation and persecution in the second 
World War. When the Germans invaded in 1940, the 
helpless Danes surrendered at once and never declared 
war; but no nation organized a more effective Under- 
ground resistance. Danes blew up power plants, rail- 
waj-s, factories, and warehouses, and harried Nazi oc- 
cupation troops in everj' comer of the tinj’’ nation. 

Denmark is made up of a long peninsula called Jut- 
land; two large islands, Fiinen (Danish Fyn), and Zea- 
land {Sjaelland); 
and some 500 small- 
er islands wluch dot 
the entrance to the 
Baltic Sea. A strip 
of land about 30 
miles wide joins Jut- 
land to the Ger- 
man Plain at the 
south. The long 
sandy finger at its 
northern tip is 70 
miles from Norway, 
across the Skager- 
rak. The North Sea 
lies to the west. To 
the east, between 
Denmark and Swe- 
den, stretches the 


£x<cn(.— Area, 16,S68 square miles (11,408 in Jutland peninsula, the 
remainder in islands). Population (1950 census), 4,281,275, 


Products. — Wheat, oats, rye, harley, potatoes, root crops; livestock, 
hides, and dairy products: cod, haddock, and other fish; porcelain, 
paper, wooden clocks, electrical equipment, automobiles. 

Cities , — Copenhagen (capital, 768,105); Aarhus (116,167); Odense 
(100,940); Aalborg (79,806); Handers, Horsens (over 35,000). 


HAMLET'S CASTLE AT ELSINORE 



The harbor of Preder- 
iksham at the northern 
end of Jutland is the 
sailing point for passen- 
gers and goods bound for 
Sweden. Aarhus, haUway down the east coast, is an 
important seaport and Denmark's second largest city. 
The only city of any importance on the west coast is 
Esbjerg, a shipping point for the quantities of food 
exports that go to Great Britain. 

The islands are fertile spots, alike in formation, 
with low hills, tiny lakes, and sandy beaches. Even 
the smallest ones are richly green and wooded by the 
tj’pical beech trees. The soil is of glacial origin, con- 
stantly moistened by the damp sea winds and fogs. 

Just to the east of Jutland, across the Little Belt, 
by ferry or over the half-mile bridge, is the garden 
island of Funen. Its largest city, Odense, is famous 
as the birthplace of the beloved writer of charming 
fairy stories, Hans Christian Andersen. 

East again from 
Fiinen, 10 to 15 
miles across the 
Great Belt, lies 
Zealand, the larg- 
est of the islands 
and the seat of the 
capital city of Co- 
penhagen. The city 
is the country’s 
largest port, Hs 
only important in- 
dustrial center, 
and the home of 
nearly one fifth of 
Denmark’s popu- 
lation {see Copen- 
hagen). 

The two-mile 


the Baltic Sea coUccted dues on vessels passing the entrance to the BalUc Sea. 

The area of the kingdom is only 16,568 square Falster. 
miles, about twice that of Massachusetts. Its only 
dependencies, since Iceland became an independent 
republic in 1944, are the Faroe Islands and Greenland. 

A Survey from West to East 
The Jutland peninsula comprises two-thirds of the 
area of the country. The western side is a broad plain 
of moor, heath, and sand, swept by winds and 
rimmed at the coast by dunes and low white cliffs. Tins 
part of the peninsula was all waste land at one time. 

Due to the efforts of the Danish Heath Society, a large 
part of it is now producing grains, sugar beets, pas- 
turage, and pine trees. The middle of the peninsula 
consists of a wide strip of irregular hills. The eastern 
shore is fertile and wooded, with a coast indented by 
shallow fiords, each one with a small town or fishing 
village at its head. 


links Zealand i 
southern island of 
West of Falster is Laaland Island; east is 
Moen. Some 100 miles further east is Bornholm Is- 
land, site of Denmark’s deposits of brown coal and 
the kaolin used in making porcelain. These deposits 
uere long thought to be Denmark’s only minerals, but 
great salt beds were found elsewhere in 1946-48. 

Denmark a Farming Nation 
The Danes have always been a seafaring people but 
in recent years at least a third of them have been 
engaged in agriculture and dairj^ and stock farming- 
Although much of the land is difficult to cultivate, 
the soil is extremely fertile. The combination of 
moderate climate, good soil, skillful scientific fann- 
ing and long-range government aid has made Den- 
mark one of the richest agricultural countries in 
Europe. Most of the farmers are small landowners, 
as the laws forbid the merging of small farms into 
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larger units. The fact that each man, rvith his family, 
is working for himself on his own land has done 
much to create the spirit of independence and democ- 
racy characteristic of the Danes. 

Denmark has the most successful sj-stem of rural 
cooperatives in the world, with a membership of nearly 
nine-tenths of the farmers in the country. The co- 
operative societies pool capital and buj' farm machin- 
erj-, handle the marketing of the milk, butter, eggs, 
and bacon, in addition to keeping themselves m- 
fonned about the best agricultural methods. 

The prosperity of the Danes is based chiefly on 
pi^, cows, and chickens, which provide the bacon, 
eggs, and dairy products for their erport business. 
The crops of grain and vegetables are now raised 
almost exclusively for local consumption and for feed- 
ing the livestock. Until the middle of the 19th cen- 
tury, grains and cereals were Denmark’s largest ex- 
ports. At that time, American competition made it 
impossible for them to market these products profit- 
ably, and many of the farmers were ruined in the 
depression that followed. Then thej- changed to stock 
and dairy farming, and not only recovered their ex- 
port busineK, but increased it. 

Fishing and Other Industries 
Fishing continues to be a profitable occupation for 
many Danes. Some of the fishing \dllages are shining 
and modem; others are made up of rusty thatched 
huts that seem to have been left untouched since 
the old feudal da 3 -s. But all along the coast, the 
fishermen are hard at work with boats and nets to 
bring in the cod, salmon, haddock, herring, and other 
fish that make up a large part of the country’s food 
and exports. 

About a third of the Danish people are engaged in 
the manufacture of beer, margarine, beet sugar, bi- 
cycles and other machinery, and in fish canning. The 
shipj-ards where Diesel-powered r essels are built are 
as modem as an 3 '’ in the world. 

Life in City and Countiy 

The cities, even around the port istricts, are so 
clean that they look as though they had been care- 
full 3 ' Ecrabbed every night. The buildings and streets 
are modem and well constmcted, and the most pop- 
ular method of transportation is the ever-present bi- 
C 3 -cle. Here and there, in the roidst of the modem 
buildings, rise some fine old castles, most of them built 
in the 16th centiuw-. The most notable one is Kron- 
borg Castle, near the seaport of Helsingor, which 
Shakespeare immortalized as Elsinore in 'Haiiilet'. 

The Danes seem to have discovered a fine philos- 
oph 3 ^ of living well and vigorous^. The 3 ' are happx-, 
friendl 3 ', and helpful, whether met on the city streets 
or in the fields. The farmer and his famil 3 ' do most 
of the work on the land, and his home is equipped 
with central heating, telephone, and refrigeration. 
Most of the farms have low, white-plastered building, 
with either thatched or red tile roofs, and are built 
around small courts. In front of the house, a neatly 
fenced flower garden flaunts its gay colors, and a 
little summerhouse offers an outdoor dinine room 


for use in the brief summer months, as the sun-loving 
Danes never sta 3 ' inside when the weather is good. 
During the -winter, the housewife busies herself with 
lacemaking or weaving, and a glance inside the homK 
shows that near^' ever 3 ’ family boasts at least one 
painter whose works decorate the walls. 

Education and Sodal Welfare 

The Danes have no racial problems, as they are 
almost entirely of the same northern stock, taU and 
blond. But neither have the 3 ' an 3 ' racial prejudices. 
There are no extremes of wealth and poverty, and 
there is no illiterac 3 ', as education is compulsory. The 
splendid high schools founded by the famous -writer 
and teacher. Bishop Nikolai Grundtvig (1783-1872), 
were the foundation of the system of folk schools no-w 
established throughout the land. Working on the 
principle that undemtanding and love of their covmtiy 
would stimulate in his people an active interest in their 
government. Bishop Grundtxdg instituted schools for 
the stud 3 ' of Danish histor 3 ' and folklore, and of mod- 
em methods of democrac 3 '. These schools have no-w 
become also important factors in adult education, and 
are maintained h 3 '- the Workers’ Educational Alliance. 

Denmark has kept in advance of most other coun- 
tries in social legislation. Its present form of govern- 
ment, a constitutional monarch 3 ' with legislative pow- 
ers delegated to the parliament (Folketing), -was 
foimded in 1849, Before the end of that cen^-, 
Denmark’s la-ws had provided for old-age pensions, 
health and hospital insurance, and trade unions. The 
government also maintains the National Health Serv- 
ice, whose members ^ve instruction on all matted 
h 3 'giene, nutrition, and kindred subjects. li-mg 
standards are so uniform that it has been possible 
to organize these measures along similar lines for all 
the people alike. The same ■uniformit 3 ’ ohtMns in 
religion, as about So per cent of the people belong to 
the established Lutheran Church. 

There are two universities in Denmark: the Copen- 
hagen Universit 3 ' was founded in 1479 and the Cni- 
versity of Aarhus was opened in 1933. Since the davs 
of T 3 'cho Brahe, famous 16th-centuiy astronomer, 
Denmark has produced man 3 - distinguished scientists. 
Perhaps the best kno-wn of them is Niels Bohr, world 
authorit 3 ' on atomic theory {see Bohr). 

The Histoiy of Penmark 

The entire ancient histoiy attributed to the Danes 
previous to the ITking period is foimded on tradition 
and sagas. One fact that is well established is that 
all the Northmen were savage and warlike and lo-i-cd 
fighting for its o-wn sake. The Vikings were pirates 
and freebooters, whose galleys sailed to the shoiK of 
all the countries of the kno-wTi world, and were a 
scourge to all the lands -within their reach. 

Although the "-wild Danes” were mentioned in a 
document written in the 6th century, the first au- 
thentic lustorical record of their people is about 
A.D. 800. From 800 to 1042 they were constantly 
raiding the English shores, and it is recorded that it 
was the Danes who conquered and colonized southern 
England (see Canute). 



In 826 the nussionary monk Aosgar had hroofdtt 
the first Christian teachings to the wild northiud, 
but the real Christianization of Denmark »as not 
accomplished until the Viking penod ended, m the 
reign of Harold Bluetooth, 960 
Under King Canute, Norway was conquered After 
Canute s death, the kingdom n as in a state of chaos, 



with bitter jealousy and fighting among the jiAles 
The free Danes were forced to accept a feudal 
under which they became serf*, and poverty and d^ 
satisfaction were widespread With the re^ « 

Valdemar 1, U57-82, Denmark recovered its power 
The Danes conquered northern German temto^ ■* 
far as Hamburg and Lubeck, and the Baltic wasD^ 

Turk’s sea ^ter the reign of Valdemar i^o do* Uter on, all semblance of authority was 

Ih. ,1»I. poUlic.1 . metur. » S. Irom tte dA govmo.nt .nd tt. pi»pl.', 

e;:: 'ES:E:^‘S7w2r.‘UftiS^s bo»«, .nd i, «nd., ,h. h.., .n. 
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of VaJdemar IV, 1340--75, that the country became 
reunited Thu monarch again made Denmark a great 
Baltic power Ilia work for the welfare of his people 
was ctfned on by his famous daughter Margaret 
Union with Norway and Sweden 
It was during Queen Margaret's reign that the 
Kalmar Union waa formed in 1397 This agree- 
ment, uniting the 
three Scandanavian 
countries, Norway, 
Sweden and Den- 
mark, left authonty 
with each nation to 
manage its own af- 
fairs but umted them 
against aggression 
Sweden was never 
satisfied with the 
Union, as Denmark 
was the powerful 
member of the group, 
and after many quar 
rels, It withdrew la 
1533 Norway and 
Denmark kept the 
Union until 1814, 
when the Peace of 
Kiel ceded Norway 
to Sweden 
Denmark enjoyed 
fifty years of peace 
until 1864, when it 
was attacked by Aus- 
tria and Prussia and 
lost the provinces of 
Schleswig and Hoi 
6tem After that war, 
the Danes were at 
peare until the Ger 
man invasion in 1940 
In the intervening 
penod they built up 
their present strong 
democratic structure 
In the first World 

War, the country re- 

iihJ BVti'iti.'Bd' loS mamed neutral al- 
j ttoughitssympathies 

were with the Allies 
After Germany's de- 
feat, a plebiscite gave back to Denmark the northern 
tiurd of the province of Schleswig 

BesUtance to German Occupation 
Hi Apnl 19t0 disregarding its nonaggre=sion pact 
With Denmark, Germany sent inits troops King Chris- 
tian X asked hu people not to resist He remained la 
Copenhagen, regarding himself as a pnsoner and re- 
fusing to appoint a new cabmet, as the Oermsni wished 
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invaders. Sabotage against the Germans increased. 
Trains n'ere wrecked, manufacturing plants were 
blown up, and general strikes were called. 

Denmark came out of the n ar in better condition 
than other nations occupied by Germany. The Danes 
had seen few battles and little bombing. In 1947 
Frederick IX succeeded his father, Christian X, as 
king. Denmark joined the European Recovery Plan 
in 194S and ratified the Xorth Atlantic Treaty in 


1949. By 1953 Denmark had sufficiently recovered 
from the war to end economic aid from America. 
In 1953 it amended its constitution and changed 
from a two-house parliament to one body, the 
Folkeling (Peoples’ Assembh'). The law of suc- 
cession was changed to permit 13-v'ear-old Princess 
Margarethe. daughter of Frederick IX, to be heir ap- 
parent. Greenland was raised from the status of a 
colony and given representation in the Folketing. 


REFERENCE-OUTLINE FOR STUDY OF DENMARK AND ICELAND 


I. Locafion and size of Denmark and Iceland (former- 
b' under Danish rule) D-6S, 1-9-10: location in world, 
map ll'-204-5; in Europe, maps E-416, 424; air dis- 
tances, polar projection map .4-531 

II. Greenland (former colony) G-213-14, map N-250 

DENMARK 

I. Land struclure and climate D-6S, maps D-71, 
E-419: rainfall, map E-i20 

II. People S-55, D-6S, 70, pictures D-69 

III. Resources and industries D-6S, 70, C-472 

A. Agriculture D-6S, 70: farmers’ co-operatives 
A-69-70, P-402, 0471, picture D-69 

B. Manufacturing 0472, I)-70, list D-6S 

IV. Trade and transportation D-CS, 70, 0472 

V. Principal cities, list D-6S; Copenhagen 0472, pic- 
tiue I)-69 

VI. Education, science, and the arts 

A. Education D-70, 0472, picture D-69; libraries 
L-1S3, 184 

B. Science D-70: Brahe .4-444, K-35-6: Bohr B-221 

C. Literature S-55, S-412-13; Hans Christian An- 
dersen .4-242-4 

D. Sculpture: Bertel Thors-aldsen T-122-3 

VII. Government and religion D-70, picturts D-69 

VIII. History D-70-2. For the detailed history of Den- 
mark, and relations n-ith Sweden and Xorway, see 
History of Scandinavia in the Beference-Outline for 
Sweden and Xorway 


Dentictry. Artificial teeth and gold mountings 
existed in Roman days, but the care of the teeth was 
crude, and it was not until the middle of the 19th cen- 
turj- that dentistry became recognized as a separate 
and important science. Even for years after that 
dentists dealt chiefly with filling cavities, extracting 
teeth, and making “false” teeth. 

To the members of the profession in the United 
States belongs the honor of hai-ing first preached the 
all-important doctrines of dental hygiene, which in- 
cludes the proper care of the teeth and mouth to pre- 
vent infection and decaj'. It is generally recognized 
today that many diseases are caused by germs which 
gain entrance to the body through neglected teeth and 
gums. .4n apparently healthy tooth, for instance, 
may have at its roots a painless abscess, which con- 
stantly infects the blood, causing inflammations of the 
bone or nerve sbeatbs, as in rheumatism, sciatica, etc. 

The training of the modem dentist, therefore 
requires more than mere mechanical skill. He must 


ICELAND 

I. Lond slructure and climate I-9-lOa; effect of alti- 
tude on vegetation and population, pictographs 
E-215 

II. People I-lOb: how the people live I-lOa-11 

III. Resources, industries, and trade I-lOa-6 

IV. Principal cities I-lOa; Reykjavik, picture I-ll, 12 

V. Education and literature 1-105-11, S-55 

VI. Government: world’s oldest parliament 1-9, 11 

VII. History 1-11-12: Xorthmen X-294 
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Strode, Hudson. Denmark Is a Lovely Land (Harcourt, 1951). 
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have a complete knowledge of the anatomy of the 
mouth, the structure of bone and flesh tissues, and the 
diseases which affect them. He must be a competent 
surgeon in his field and have a sufficient knowledge 
of general medicine to diagnose ailments due to defec- 
tive teeth. For special work, a practical knowledge 
of anesthetic.^ and of the use of the X ray is required. 

So important has proper dental work become that 
many large cities maintain dental clinics where chil- 
dren particularlj* can receive the necessarj' care, and 
dental inspection is often carried out in the public 
schools at municipal expense. Attention to mouth 
hygiene has been proved to result in weight increase, 
higher disease resistance, better school attendance, 
more energy, and higher scholarship. 

The degree conferred upon students who have com- 
pleted the required course in dentistry is designated 
in most institutions as Doctor of Dental Surgery 
(D.D.S.), though some schools use the title Doctor of 
Dental Medicine (D.M.D.). (See also Teeth.) 
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Denver Goto To tl e east of Denver Colurados 
capital the higii plains stretch for miles until they 
merge w ith the praine in Kansas To the west arc the 
foothills of the Rockiex nhich turn suddcniy into the 
high Front Ilange less than 15 m les from the city 
From here a person can see Longs Peak to the north 
and Pikes Peak to the south Denver a location near 
the line where plains and mouatans meet gives it 
many natural advantages These have made it the 
largest city between Kansas City and San Franc sco 
Gold was discovered here in 185S and ever since 
Denver has owed much of its earlj prospenty to the 
wealth of mineral depos ts in the nearby mountan 
valleys Later as irngated farms and orchards were 
developed around it the city became an outstanding 
center of trade transportation and manufacturing 
Today Denver is the great liveHock market of the 
Rocky Mountain rcg on It has la^e meat-pack ng 
houses sugar beet factories canning planU and Sour 
and feed mills Its other manufactures include iron 
and steel goods refined petroleum and claj products 
It also has four huge ra frond car shops 
In 1934 through service was estabbshed between 
ChicagoandSanFranciscoby way of Denver Trains 
leaving the city pass through the Moffat Tunnel and 
run over the Dotsero Cutoff on their way to the west 
roast («« Colorado) The tunnel a pioneer bore is non 
used as an aqueduct bj Denver 

The Mile HUh Cl(y 

A tablet on one of the steps of the State Capitol 
indicates that at that point it is ope mile above sea 
level Because of Its alt tudc clear air suashine and 
mounta n scenery Denver attracts many tourtels and 
health seekers It is a hue tesdential community 
with many lovely homes on wide boulevards Denver 
has many aplendid parks within its 1 m ts Outside 
the city m the mountains are city-owned pubUe 
recreational areas readied by good highways 
The State Capitols golden dome overlooks the 
CIVIC center with its pubbc bbrary and open-air 
Greek theater The city has a Un ted Slates mint 
and many federal agency field offi cs including the 
Reclamation Bureau Here too are the University of 
Denv er the Colorado Oman s College Regis Col 
lege and the state umversitv s med cal school 

Eacly HUtory 

The first permanent settleoients oo Denver* ste 
were established m 1858 During July of that year 
TV Green Russell and his small party from Oeorpa 
had d scovered gold dust in Dry Creek now in Den 
ver News nf this e\ eat started the first gold rush to 
the Pikes Peak region several months later 
In October 1858 the Russell party founded tte 
town of Aurana on the west sde of Cherry Creek 
near its month on the ‘^outh Platte River A nval 
group set Up ‘It Charles on the east bank It was 
soon renamed Denver for Gen James T\ Denvw 
governor of the territory (At the tune Coloiado 
was m Kansas Terr tory ) In 1860 the settlements 
merged and in 1861 Denver was chartered Popula 
tion (1950 census) 415 "S6 


DESERTS 
Deserts IVhen a land is so dry that much more 
water evaporates than falls as ram during an average 
year the region is called a desert Deserts have also 
been defined as places without enough vegetation to 
support a human population Deserts are not abso 
lutely rainless Tliere probably is no spot on the 
globe without some rainfall 
Most desert areas get less than five inches of ram 
m a year The rainfall is not only scanty but un 
certan Years may pass between showers Records 
at Iqiiique in northern Chile showed no rain for a pen 
od of four years The fifth year brought 0 6 inches, 
making a five year average of 0 12 inches At another 
tune 2 5 inches fell in a single shn e Ram usually 
falla m violent downpours sometimes accompanied 
by hail They may last several days In these su Iden 
torrential rams watersweepsdownon the land carry 
uig away rocks and soil tear ng out roads bridges 
railways irrigation systems buildings and crops 
Wide lemperarure Spread 
Temperatures vary widely m deserts The h ghest 
are id deserts u the low lat tudes in or near the 
tropics Temperatures of wel over lOO’F occur 
reguUKy id summer Arina 25 males southwest of 
Trpoli holds the record with 136 4* F while Death 
Valley Cal f comes close with 134" 

U inters are cold in middle latitude deserts located 
far from the equator At Lukteh n in central Asia 
the average temperature in July is 90* F while the 
January average is 13*— a range of 77 degrees 
The temperature drops sharply in the desert night 
Dry air cloudless skies and bare dry earth furnish 
ideal cond lions for the cooling of air after sunset A 
2t4v«ur range of 25 to 45 degrees is common and it 
may be as great as 60 or 70 degrees 
Deserts are windy places Travelers constantly 
struggle against wind and s ind The a r is often daik 
with a fine dust that hi s the eyes nose and throat 
Cloudiness i* rare and the sunLght tefiected from the 
bare earth is bhndmg 

Relative hum dity is low on the desert The hot 
dry air evaporates moisture rap dly In the Sonoran 
Desert a year a possible evaporation amounts to 100 
inches This « about 20 times the amount of water 
that falls as ram Additonal moisture is brought 
from under the ground by capillar 1y 

Land Forms of Desert Regions 
Desert areas vary greatly m appearance and in the 
nature of their surfa e features Only a email part 
of the eartii a ar d land cons sta of the vast expanses 
of biUowang eand commonlv thought of aa typical 
desert (eve Sand) Sand deserts are called ergs 
The more common type of desert consists of rugged 
forbidding mountains separated by basins called 
bofwns The mounta ns receive most of the ram in 
downpouia As the water rushes down the steep slopes 
it cuts deep guU es and carries a load of ro k frag 
ments gravel and eand to the bolson These mate- 
nola ate deposited as alluv al fans Sometimes the 
flood wraters make a shallow lake m the basin Usu 
ally such lakes are temporary lakes called playai 
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MAJOR DESERTS 
OF THE WORLD 

North Afnca-Asia 
T. Sc^cra 

2. libyc-j 

3 Sc-sir=-d 

4. ArabJa 

5. Kcrc Kt— c“d 

6. IrcT 
7 Thsf 

8. Tckla /•'skcn 

9. Gcbl 

Soulh Africa 

1. N=-Tb 

2. Kcfc‘'cri 

Australia 

1. Greet Sendy Desert 

2. Greet Vrctcrra Desert 
North America 

1. G'eot Bes’n 

2. Mcjcve 

3. Lower CcTlfc'ris 

4. Ccfcrcdo Plateeu 
5- So^sfcn 
6./»‘exfcon FIc’ecu 

Soulh America 

1. Peruvicn Des»r 1 

2. Atecsr-c 

3. V/estem Argertrie, 
fciclLdr*s Pc‘ogonia 



Here see that the principal deserts lie in the lovr latitudes, 
iher sprpd a few degrees north and south of the tropics and 
stretch inland from the vrest coasts of continents. Deserts in the 


middle latitudes are found where mountain barrieTS have robbed 
the winds of moisture. The map in the Grasslands article shows 
that semiarid steppes and savannas often border the deserts- 


They lack an outlet, and when the water evaporates 
the bed is covered nith white salt. Great Salt Lake is 
a permanent lake of this t\-pe. 

Other deserts consist of rockw- plateaus, caUed 
hammadas, separated by sand-fill^ basins, or ergs. 
Here differences in altitude are usuaDy slieht. Many 
hammadas are broad, flattish, dom^shaped areas. 
Where streams or wind wear an ay the weaker rocks, 
strong rock formations stand out boldly as mesas or 
cueslas^ (see Earth, subhead “Erosion in Dry Cli- 
mates”). Pinnacles, needles, and arches carved in 
colored rocks lend fantastic beauty to the deserts 
of the American Southwest. Gullies are cut deep 
into the hammadas by the torrents. They are known 
as wadies in Arabia and arroyos in the' Southwest. 

Water and Drainage in the Desert 

People can live and grow crops in the desert onlv 
at places where they can get water, called oases. lii 
some spots ordinary shallow wells will reach the 
water table, but usually ground water lies at greater 
depths in deserts than in humid lands. In alluvial 
fans the water smks deep into the porous material but 
It may be reached by a well at the tip of the fan In 
the wadies, ordinary wells can usuaUy tap a supplv 
of good water. Oasis settlements therefore are Zrt 
often found where wadies are numerous. Er^ into 
^hich many wadies drain may have a water supply 
Desert shrubs in the hollows between the dunes signai 
Its presence. Deep artesian wells mav be bored where 
the rock structure holds water under pressure (see 
Artesian ell). Some oases have a natural water sup- 
ply where an artesian spring flows through a crack 
m the rock. 

Streams that rise in rainy regions outside dererts 
bnng the most generous supply of water for irri<ra- 
tion. All the large deserts e-veept those of Austi^ 


are crossed by these exotic rivers. Tlie largest and 
best known of them are the Nile in Egj’pt, the Tigris 
and Euphrates in Iraq, the Indus in Patetan. and 
the Colorado in the United States. (See also articles 
on these countries and rivers.) 

Desert soils are usually productive when given 
water. They are coarse textured and highly mineral- 
ized. ilost widely cultivated are the water-transport- 
ed soils of flood plains and allurtal fans (see Soil). 

Plants and Animals of .Arid Lands 
Few parts of the desert are entirely barren. ITheie 
water seeps toward the surface, a great variety of 
plants spring up. After a rain low shrubs and grasses 
come to life, lending a greenish hue to the landscape. 
At blooming time, the plants are fragrant and bright 
with^ color. They grow quite far apart, instead of 
providing complete ground cover. 

Desert plants differ in the ways the}' adapt them- 
selves to arid places. Those which depend on the rain, 
sprout when it falls, bloom quickly, ripen their seed 
in a few days, then wither. Others depend upon under- 
ground water and have long root svstems. These are 
succulent plants, such as the American cacti, which 
are able to store water. (See also Plant Life, sub- 
head "Meeting Special Problems”; Cactus; ^Mesquite; 
Sagebrush.) 

-Animals live in ail but the most barren stretches. 
The camel is the most useful domestic animal in desert 
regions because its structure permits it to travel far 
wthout water (see Camel). Various wild maminab- 
birds, and reptiles of arid regions get all their moisture 
from their food (see Animals, subhead “Securing and 
Sa-i-ing 'Water”). 

World Distributioa of Deserts 
Most of the earth’s deserts are strung along the 
Tropic of Cancer and the Tropic of Capricorn between 
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20 and 35 in both north and south latitudes Ihese 
low latitude deserts lie mamly on the west coasts of 
continents though the North Africa Asia deserts 
extend across Africa and far into Asia Deserts inside 
cont nents extend poleward and are eometimes called 
middle latitude deserts Usually interior deserts are 
dry because mountain ranges have taken the moisture 
from ocean winds Europe is the only cmtineut 
without a large desert area 

The low latitude deserts he mamly in the path of 
the northeast and southeast trade mnds or in the 
adjacent horse latitudes (see Winds) The air la 
descend ng (subsiding) and the weather tends to be 
warm and dry with few clouds and vanable winds 
W hen wends blow from the cold ocean to these warm 
lands the air is heated It drops little ram amce 
moist air must be cooled to bring rainfall (See alto 
Climate Rainfall articles on the continents) 

Ice cap and tundra regions around the poles are 
sometimes called cold deserts They hsxe I ttle precip 
itation—usuallj less than ten inches Otherwise 
their elimates have little m common with those of 
low and middle latitude deserts Their lack or scanti 
ness of vegetation is chiefly due to cold 
Land Ua« and Livelihood 

Desert regions make up roughly 20 per cent of the 
earth s land area Their population is estimated at 
some 8o mill on or less than eight to the s<)uare mile 
Vast areas are uninhabited The only densely settled 
spots are irrigated places bke the lower Nik River 
valley (Ste ttorld popiilatioo precipitation and 
vegetation naps ) 

Land is precious in oases so it is intensively cu1U> 
vated In North Africa and Asia oasis farmers have 
commonly raised crops for their own use The chief 
food crops are dates figs wheat barley nee and 
beans Today they also raise such commercial crops 
as cotton and sugar cane In the United States 
irr gated lands are mainly used for commercial crops 
— citrus fruits dates winter vegetables and cotton 

In the and lands of Afnca and Asia nomadic fdk 
make a liiehhood by grazing stock Usually they 
stay close to the nm of the desert where eeasonal 
rams fall or on the diy tteppe nearby They must 
move constantly to find grass They trade m the 
oases (iSee Nomads Gcasslaada Sahara Aralas ) 

Desert hfe is changing Irrigated lands are being 
greatly extended by giant river control Bystems (see 
Irrigat on Dams) Oases once reached only slow 
came] caravan now have airports and service staboiia 
for automobiles buses and trucks Settlements have 
sprung up jn deserts to obtain mineral r ches such 
as tl e petroleum of Saudi Arabia Iraq and Imn and 
the copper and other metals of and North and South 
America Typical desert minerals are soluble salts 
deposited by the high evaporation Sodiuin nitrate 
the most valuable of them comes from the north 
Chile desert (see Chile) Future changes will dep^ 
in large part on pohtical control extension of 
and the extent of the people b advancement in tech 
oology science and education 


Des MOINES (dfm«n) Iowa Its central location 
in Iowa makes Des Moines the heart of the nation s 
richest agricultural area It is lowas largest city 
and an important center of trade transportation 
and manu^tunng It has been the state capital 
since 1857 

Iowa &nns supply hogs cattle and poultry to 
the meat-packing plants m Des Mo nes milk to its 
creameries and ice cream makers and corn and 
wheat to its flour and feed mills The city produces 
farm equipment and implements rubber tires 
milking and other machinery aircraft parts wearing 
apparel and cement (kial from bituminous fields 
nearby provides fuel for industries and homes Des 
Moines la the chief farm pubheat on center of the 
United Slates The mam offices of 50 insurance 
companies are located here and the city is often 
call^ the Hartford of the West 

Points of mterest include the State Capitol with 
lU gilded dome the Iowa State Department of H a- 
tory and Archives with a fine 1 brary and museum 
and the Des Moines Art Center with an art museum 
and study center The city has a emc center with 
b^tiful public buildings and several pubhc parks 

Eka Mo nes has an outstanding public school sys> 
tern which emphasises work with handicapped chil. 
dren and adult education It is the seat of Drake Uni 
versity Grandview (junior) College and Des Moines 
‘'till Oollege of Osteopathy and Surgery 

The city grew up around Fort Dee Moines built in 
1843 at the junction of the Raccoon and Des Moines 
nvers It was chartered as a city in 1856 In 1907 
It adopted a commission form of government known 
as the Des Moines Plan but in 1950 it voted for 
city msoager rule Eight railroads four lecferaf high* 
ways and three airlines serve Des Moines Popula 
tion (1950 census) 177 965 
De 5oTO HEiiNVKno (16007-1542) One of the 
most famous gold seekers in histoty was the Spaniard 
Hernando De Soto He spent three years wandering 
from Florida to Oklahoma in his search He d scov 
ered the Musisgippi River and d ed aloogs de it He 
found DO gold but his explorat ons gave Spam a 
claim to a vast area 

De Soto was born about 1500 m Rarcarroto Spain 
Like most Spanish boys of good family he dreamed 
of fortune m the New It orid H« chance came w hen 
a family friend Pedranas Divila was appointed 
governor of Danen tuow Panama) Vi hen 0e Soto 
was about 19 he saikd to serve under DdviU He 
became a ruthless and danng soldier Men feared his 
temper and adnured his skill as a horseman 

In 1524 De Soto was made a captan in an expedi 
tion to Nicaragua Four years later he led hia Own 
expedition along the east coasts of Guatemala and 
YucatAu In 1533 he yiined Pizarro in the conquest 
of Peni (see Pisarro) De Soto s share of the Peruv lan 
tieosures made him nch He returned to Spam and 
mamed Ddnla e daughter Isabel 

Hie Spaniards did not know the country north 
of Honda Captive Indians told stones of lands 
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there richer than Merico or Peru. De Soto decided to 
win another fortune from this region. He persuaded 
the king of Spain to appoint him governor of Cuba 
and Florida. He recruited a thousand men and helped 
pay for their equipment. This great army set sail 
from Spain in April 153S. At Havana, Cuba, they set 
up an advance base and made final preparations. 

On ^lay 30, 1539, De Soto and his men went ashore 
at Tampa Bay in Florida and struck inland. They were 
a proud company in flashing armor, their bright ban- 
ners streaming in the sun. They marched north to 
Georgia, then tiumed west and followed the Alabama 
Eiver to ^lobile Bay. But they were ill-equipped for 
a long journey. Their supplies ran low and their arms 
became battered and rusty. De Soto rallied his men 
with the prospect of riches ahead. 

Along the nay they met many Indian tribes. De 
Soto forced the Indians to furnish supplies and tor- 
tured their chiefs in a useless effort to make them tell 
where gold was Indden. TIk brutality led to many 
battles. The bloodiest was fought near Mobile Baj-. 


About 70 Spaniards were killed and many more were 
hurt. De Soto himself was severely wounded. 

De Soto first saw the wide rush of the Mississippi 
near the present site of Memphis in the spring of IMl. 
The men built boats and crossed the river. By the 
nest autumn thej- reached the Neosho River in north- 
east Oklahoma before they turned east again. 

Everywhere De Soto searched, the Indians reported 
gold “just ahead” in order to escape his torture. But 
after three years, he still had found no gold. In the 
spring of 1542 De Soto led his worn and tattered men 
south. Near the junction of the Red and the ilissis- 
sippi rivers. De Soto fell ill and died. 

He was first buried by Indian slaves. But his men 
feared the Indians would take revenge on the body. 
They secretly recovered it and placed it in a hollowed 
oak log. They weighted it with De Soto’s armor and 
in the night sank it in the Mississippi. The remainmg 
men built small ships and floated down-river to the 
Gulf of Merico. They finally reached a Spamsh. 
settlement on the east coast of ^lexico. 
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T^ETROrr, Mich. The fame of ^lichigan’s chief city 
has reached the far comers of the earth along with 
automobiles from its great factories. Few people 
in the civilized world today have not heard the name 
Detroit. This metropolis makes close to three-fifths 
of the world’s automobiles, and automobiles have 
made Detroit a metropolis. 

In 1900 the city of Detroit had a population of onlv 
285,704. But during the nest 20 years a thriving 
automobile industry had attracted so manj" people 
that the population of the citj' more than tripled. 
Of the 650,000 workers who have come from eveiy 


land to this mecca of skilled labor and high wages, 
about 385,000 work in the motor industry. Thou- 
sands more make steel, tir^, paints, upholstery, and 
other products used by the automobile makers. Auto- 
mobile profits, wages, and salaries have paid for most 
of the fast-moving cars that throng the wide boule- 
vards circling and crossing the city's 140 square miles- 
Wealth from the automobile industry is the main sup- 
port of the city’s cultural, educational, charitable, 
and social institutions. 

Several pioneer builders of automobiles — ^including 
Henry Ford — ^lived and worked in Detroit before they 
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The little military 


be5an to make automo- 
biles The city proved 
an excellent site for in 
dustnal dev elopment 
Its locat oa on the 
Detroit River with 
access to Lake Huron 
and Lake Erie makes 
It aa ideal spot for 
assembling raw materi 
als for manufact irmg 
Down Lake Huron 
come ore barges from 
Lake Superior s iron 
ranges passing boats 
loaded with lumber 
from Michigan 8 deep 
woods and ships full 
of foodstuffs from the 
middle western states 
At Detroit e It mile 

water front they meet long barges of Pennsylvania streets radiated 

coal sbppcd from Lake Ene ports The 2^milc close to the river The general center is marked today 
Detroit River carries more tonnage than any other by the Campus Martius and Cad llac Square These 
nvet in the world several times that of busy Sues streetsmovedpastsmaJJparksandresidentialdiatncta 
Canal A ve««el every three minutes is the average then close to the center of the town Grand Boulevard 
during the navigation season Many railways truck formed the boundary of the ongmal city plan 
I ncs and airways add their share to theendless traffic Population Doubled Every Ten Yrara 

French fur traders and missionaries first recognised But the population of Detroit more than doubled 
the Jicb destiny of this site Antome de U Motbe every ten ycaw between 1830 and ISfO and after 1860 
Cadillac soldier of fortune under Louis XIV built it grew stead ly The city spread far beyond Grand 
Tort Pontchartram here la 1701 and settled it with Boulevard Agridironstreetsyatemwassuperimposed 
50 soldiers and 60 colonists England spread ng its upon the onpnal halt wheel The radial thorough 
power across the continent eyed this stout fort feres from Port Street to Jefferson Avenue now cut 
greedily and conquered it in 1760 From this base aeross Grand Boulevard and lead to handsome sub- 
the Dnti'h sent their Indian allies on bloody raids urbs in the outskirts Around the c ty he several ev 
into the Ohio country during the Revolutionary War press byways beginning with Seven Mile Road end 
The newborn United States was awarded this spot ending with Twelve Mile Road 
as part of the Northwest Territory by the treaty of B ver Rouge Park u the larpst of the scores of 
Paris but the British did not release it until 1796 parks in Detroit a recreation eystera In the great zoo 


French word for strait 
{dilroit) became the 
capital of the newly 
formed Mich gan Ter 
ntory m 1805 It again 
fell to the British dur 
mg the War of 1812 
but the battle of Lake 
Ene returned it to the 
United States a year 
later 

A fire in 1805 burned 
every house but one 
Judge Augu tU3 Wood 
ward laid out a plan for 
the new town based on 
L Enfant s plan of 
Washington D C 
a half wheel from a point 
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This airplane 'Hew of Detroit's business district looks south across the 
Petroit KiTer to Windsor, Ont. In the center. Woodward Avenue, the 
City’s busiest thoroughfare, crosses Grand Circus Park. 


far out on Woodward Avenue, each animal lives in 
surroundings similar to its native home. 

Culture goes hand in hand with recreation in De- 
troit. An art center has grown up around the Insti- 
tute of Arts and the beautiful pubUc library, de- 
signed by Cass Gilbert. Art center buildings include 
the Children’s Museum and the Detroit Historical 
!Museum. Detroit’s symphony orchestra is among 
the country’s finest. Operatic and theatrical com- 
panies ■v'isit the city regularly. 

The cit}’’s progressiv-e and thorough school system 
does not stop with high schools and junior colleges, 
but also includes Wayne University. Night schools 
aid in the Americanization of the men and women 
from 40 nations who have flocked to this great center 
of industry. Other outstanding educational centere 
are the University of Detroit in the city and the 
Cranbrook institutions at Bloomfield Hills, 20 miles 
to the north. The waterworks and street railway and 
bus lines are owned by the city. Detroit also pro- 
duces its own electricity for municipal use. 

Vast Wealtli from Factories 

The automotive industry was primarily responsible 
for Detroit’s rapid expansion. But the city’s con- 
venient location and abundant labor supply soon at- 
tracted hundreds of other manufacturing industries. 
Iron and steel works were among the first to be es- 
tablished, and the tremendous demands of the auto- 
motive industry soon made Detroit a leading 


steel producer. The city also ranks high in the 
manufacture of stoves, pharmaceuticals, electric 
appliances, adding machines, and salt products. 

During the second World War Detroit’s auto- 
motive industry converted to make planes, 
tanks, and other munitions. By 1947 the value 
added to products by the city’s manufacturing 
industries was about 3 billion dollars a year, or 
almost three times its 1939 output. 

The population of Detroit itself does not in- 
clude more than one million suburban dwellers. 
Hamtramck and Highland Park are independ- 
ent cities entirely surrounded by Detroit. Other 
large suburbs include Dearborn, Royal Oak, 
Wyandotte, and Femdale. Many other Detroit 
workers live in Canadian border cities, crossing 
to Detroit by the Ambassador Bridge or through 
the vehicular tunnel beneath the Detroit River. 
Population (1950 census), 1,849,56S. 
DEUGAI.ION (da-hd'K-5n.). According to 
Greek myth, when Zeus destroyed the human 
race by a flood, only Deucalion, son of Prome- 
theus, and his ndfe Pyurha were saved. Deuca- 
lion built an ark in which he and Pyrrha floated 
during the nine days’ flood. When the waters 
receded, the ark rested on Mount Parnassus. The 
oracle told Deucalion and Pyurha to repeople 
the world by throwing behind them the "bones 
of their mother.’’ Interpreting this to mean 
the stones of mother earth, Deucalion threw 
stones which turned into men; those thrown by 
PjTrha turned into women. 

De VALERA, Eamon: (bom 1882). Quiet, schol- 
arly Eamon De Valera was one of Ireland’s greatest 
fighters in its struggle for independence. He led his 
country from 1932 to 1948, first as president of 
the executive council and later as prime minister. He 
again became premier in 1951 (see Ireland). 

De Valera was bom in New York City on Oct. 14, 
1882. His father was Spanish and bis mother Irish. 
When the boy was two his father died, and Eamon 
went to live with his grandmother in County lim- 
erick, Ireland. He was reared a Roman Catholic. In 
school he was a brilliant student and a good athlete, 
especially in track. At 16, he won a scholarship to 
Blackrock College near Dublin. In 1904 he took his 
degree in mathematics at Royal University, now the 
National University of Ireland. 

For years De Valera gave little thought to politics. 
He taught languages and mathematics at several 
schools. He also joined the Gaelic Lea^e, which 
aimed to revive Irish culture and the ancient Gaehc 
language. In 1910 he married Jane O’Flanagan, a 
teacher of Gaelic. They had six children. 

In 1913 he joined the Volunteers, an undei^ound 
army pledged to fight British mle. During the Easter 
Week rebellion in 1916 he led a group of 50. All 
leaders were executed except De Valera. Ho was sem 
fenced to life imprisonment. In jail he calmly studied 
mathematics and read widely. But in 1917 the British 
released all political prisoners. De Valera was at 
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once elected to the Irish parliament and rose to lead- gnt m the battle of New Orleans After the war he 
ership m the Sinn Fem rose ttirtmgh the rants of lieutenant commander, 

Again jailed for revolutionary activity, he escaped commander, and captam Fmatly as commodore he 
to America and raised money for the Irish cause was placed in command of the Asiatic souadron 
The Anglo-Insh treaty of 1921 v,as far **” • • • 

EAMOH DE VALERA 


short of De Valera's ideal of an mde- 
pendent Ireland He refused to ac- 
cept It His republican group fought 
the FVee State government andmI923 
De Valera was imprisoned for a year 
The Sinn Fem returned him to par- 
Lament in 1921, but the party spht 
on taking the oath of allegiance to the 
king In 1926 he formed a new party, 

Fianna Fail (Soldiers of Destmj) It 
won control m 1932 and he became 
president of the executive council 
In 1933 and in WlV-SOhe was presi- 
dent of the League of Nations Astern 
hly In 193S De Valera became prime 
mimster He strongly opposed giving 
aid m AVorld War II and kept Ireland 
neutral The Alhes and man\ m h« own country 



cnticised his decision but he held ofhce till 1948 
and regained it in 1951 In 1954 however his aus- only upon Farragut and Porter Congress voted that 


When war between the United States 
and Spam was declared m 1898 
Dewey's squadron was off Hong 
Kong, China Ordered to attack the 
Spanish at Manila, Dewey pushed his 
vexseb there at full speed In the 
early diwn of May 1, the American 
warships, steaming m column forma- 
tion, l»re down on the Spanish ships 
drawn up m front Of Cavite Pomt 
Withm a few hours Dewey completely 
destroyed the enemy ships, sUeneed 
the Spanish land batteries and cap- 
tured the Phihppmes’ chief port — all 
without the loss of a ship or of a man 
As soon as the news of this victory 
i^(ce<«aa ’*'* reached America, President McKin- 
ley appomted Dewey a rear admiral 
Before hu return to the United States in 1899 he 
made admiral, a rank conferred before 


tontj non-Soeialist program lost him re-election. 
Dew, The warmer the sir is, the more moisture it 
can hold Through the day streams, pbnte and 
trees give moisture to the air by evaporation \Vhen 
night comes the earth loses some of its heat through 
radiation ita surface feels cool and clammy to the 


Dewey should never be placed on the retired Lst of 
(he navy, he was still considered in active service at 
the lime of bis death (Jan 16, 1917), although he 
was then 80 years old A house m Washington was 
purchased for Admiral Dewey by popular subscription 
Dextrin The sticky 6Im on postage stamps is 


touch 'The layer of air just above the earth loses its dextrin, a sweetish substance halfway between starch 


heat too, and 'soon reaches a point at which it can 
hold no more moisture (»aturattm pmnt or dete point) 
The xvater is squeezed out of the air as it coob aoij 


and sugar Dextrin is made by roasting dry starch 
and then quickly cooling it If the process is not 
stopped m tuns, a sugar, dextrose, is produced m- 


(orms m httle globes on any solid object In the same stead (see Glucose) When bread is toasted, much of 


way warm air deposits its moisture 
a pitcher of ice water 
Dew does not form readily on cloudy or windy 
nights The clouds act as a kind of blanket to prexent 
the earth from radiating heat into apace, and the 


the surface of the starch is changed mto dextnn, an easily digested 
food Baked potatoes and bread crusts are also easily 
digested because they contam much dextrm 
About half the dextnn produced commercially is 
uoed with starch as a sizing in the textile mdustry 


wind mixes warm air with the cool air near the sur- The rest is used as an adhesive Dextnn can be dis- 


face Thus the surface air cools more slowly and does 
not reach the dew pomt Abundant dews form in 
valleys where the heavier cooling air settles at night- 


solved ID cold water, applied to [Taper, and dn^d 
When remoBtened it becomes sticl^ again This 
makes it particularly useful for postage stamps, en- 


fall,alsomareaaofdense\egetationwheretheground velope flaps labels, and other gummed paper 
is usually moist and the circulation of air is sluggisli “ '■ ■** 

But even under the most favorable conditions, there 
IS rarely more than one inch of dew a year (&< obo 
Evaporation, Water ) 

Dewxy. Admisai George (1837-1917) On the 
night of April 30, 1898, sa United Statos war vessels 
commanded by Conunodore George Dewey moved 
boldly into hlanila Bay in the Philippine Islands 
Dewey had been ordered to ‘ capture or destixqr” the 
Spanish fleet in Philippine waters Backed by pow- 
erful ships and expert gunners, Deaey aailed mto a 
fight that was to make naval history 
Bora in Montpelier, Vt Dec 26 1837, he was 
graduated from the Naval Academy at Annapolis i- 


1858 During the Civil War he served under Farm- gum'’ or 'Twmt stirch " 


Dextrin can be made from any starch— com, pc^ 
tato tapKica sago, or sneet potato But each kind 
diffen slightly from the others For stamp® and enve- 
lopes the Bureau of Engraving and Pnntmg uses 
taptocA dextnn because it is less likely to be washed 
off entirely when the stamp or env elope flap is moist- 
ened Sweet-potato dextrm has similar properties 
Potato dextnn is used to make white hbrary paste 
Cheaper cornstarch dextnn is most commonly used m 
bshtoning paper bags and boxes 
In making dextrin dilute sulphuric acid is som^ 
tames added to the starch Dextnn produced by this 
method 13 a whitish powder Starch roasted without 
acid produces a brownish dextnn, called “Bntish 
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The DIAM0ND~i¥^5/ VALUABLE o/GEMS 


T\IAM0XD. The diamond is the hardest of ail sub- 
^ stance. Its Enslish name comes from the Greek 


rrord adatnas, meaning "unconquerable.'’ Its bril- 
liance and Sre make it a favorite gem of royalty and 
common people alike: its hardness makes it a valuable 
cutting aid for industry. 

Diamonds are crystals of pure carbon, the same 
chemical material as coal and graphite. The General 
Electric Company displayed in 1935 about 109 small 
man-made diamonds produced in its research labora- 
tories. These stones met the same tr^ts as natural 
diamonds. They mere made b.v subjecting graphite to 
tremendous heat and pressure. A similar process deep 
inside the earth is beUei-ed to ha\-e caused the fonn.a- 
tion of natural diamonds. (See Carbon; Crystals.) 

Weights of both gem and industrial diamonds are 
novT expressed in metric caralr, one carat equaling 
one fifth of a gram. Formerly the vreight of a carat 
varied sh'ghtly from countrv' to countn-. 

Qualities of a Gem Diamond 

The brilliance and fire of a gem diamond result from 
its properties of refraction, reflection, and dv^persion. 
Upon entering a diamond facet (one of many small 
planes cut onto the gem surface) a light ray is re- 
fracted, or beat. The bent ray is reflected from 
a bottom facet up through a top facet. In refrac- 
tion, each color of the ray is bent at a slightly dif- 
ferent angle; this spreadiog out of colors is called 
i dispersion. S'mee refraction occurs both as the 


ray enters and leaves the diamond, dispersion also 
occurs tmice. Thus the ray emitted as a glittering 
rainbom. Of ail gems the diamond has the highest 
property, or inde.v, of refraction, 2.419. (See aUo 
Color; Leas; Light.) 

Most diamonds are tinged with color. If a dia- 
mond’s color is sufficiently intense, it is prized as a gem 
and called a “fancj'.” Blue and pink diamonds are the 
most x-alusble. One that is red is unique. Green color 
arouses suspicion, as diamonds have been colored 
green in a cyclotron (tee Atoms, subhead ‘-Cyclotron 
and Betatron’i). Another prized diamond is one that 
has the white lucidity of clear spring water. 

Cutting and Polishing the Gem Diamoml 


Generally, diamonds when found or mined have a 
crystalline shape. Two or more gem stones are usuallv 
cut from a rough stone. The diamond cutter's trade 
fe highly cJailed. His task is to place the facets so 
that the most light rays will reflect throuch the too 
facets. 

^Diamonds are first split or sawed along the grain 
of the diamond. The gem pieces are then mounted in 
a lathe. The fast-turning stone is shaped roughh- bv 
a diamond-pointed tool. Xevt. the rough is placed 
in solder in a dop (holder) and a facet ground on the 
surface by a spinning iron disk bearing a paste of 
diamond dust and olh-e oiL The cutting of each facet 
requires changing the position of the stone in the dop. 
For bolding the larger diamonds dops are equipped 
with mechanical holding fingers. 


Diamond gems ha-ve been cut in many diflerent 
shapes. Some of these can be seen in the accompany- 
ing pictures of famous diamonds. The hriUiant cut is 
the most popular. This has oS facets, 33 above the gir- 
dle (circle at greatest diameter) and 25 below. {For 
diagrams of the cuts, •‘'•<■0 -Jewelry and Gems), 

Antwerp and Amsterdam are the traditional centers 
of the diamond-cutting industry. Since the beginning 
of the second World War New A'ork Ciri' has also 
become an importnnt cutting center. 

How Industry Uses Diamonds 

In even the best gem-produc'mg areas only abont 2-5 
per cent of the diamonds mined are of gem qnality. 
The rest, of poor gem qualitj* because of color or 
faults, are used in industry. An old saying, ‘‘it takes 
a diamond to cut a diamond."’ is true: diamonds are 
used by the bpidaiy (gem cutter) to Ehai>e and polii 
diamonds and other gems. 

Diamonds are used to true the surfaces of precisioa 
grinding wheels. In machine shops, tools tipped with 
diamonds cut grooves around automobile pistons and 
perform other precision-cutting tasks. Ne^es t'rp.ned 
with diamond dust drill holes through some diamonds. 
A new process does this electrically. Diamonds with 
holes are used as feeder nozzles for oil furnaces and ns 
wire-drawing dies. Some 400 tons of copper can he 
drawn through a diamond die into a wire fine enouA 
to circle the world 20 times before the die shows signs 
of wear (see Wire). Geologists and engineers use 
diamond-tipped hollow steel bits for drilling into 
the earth to secure samples of deep-lying rock forma- 
tions (see IMines and ^Mining). Saws tipped wiffi 
hundreds of diamonds eat throu^ granite stones as 
easily and quickly as a steel saw cuts through s 
wooden plank. For centuri® diamond-tipped took 
have been used to cut glass. ’ 

tVhere Diamonds Come From 

Diamonds have been found on all continents. For 
hundreds of years the diamond mines of India were 
the chief source of diamonds. Some of the most fa- 
mous gems came from Indian mines. Troops of Alexan- 
der the Great, returning from an invasion of 
in 327 B.C., probably brought the first diamonds to 
Europe. 

About s.D. 600. diamonds were found in Borneo, 
and the Indonesians still mine some there. Brazils 
rich fields were discovered in the ITOO's. The even 
richer fields of South Africa were opened in the middle 
ISOO’s (see South Africa, Union oD- In Africa now 
diamonds are mined in Tanganyika, the Belgian 
Congo, Angola, Sierra Leone, Gold Coast. French 
W^ Africa, French Equatorial Africa. 

The Beirfan Congo leads the world in total weigkl 
of diamonds mined, but these stones are generally 
poor and are mostly used in industrv. The diamonds 
mined in the Union of South Africa, amounting to 
little mote than one fifth of the weinht of Congo 
pr^uction. are far more valuable because about 
2-5 per cent of them are of gem qualitx'. 
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The United States produces 
few diamonds. Pike Countj', Ark., 
has furnished most of them, in- 
cluding one of 40 carats. Dia- 
monds have been found in Califor- 
ma. North Carolina, Virginia, 

Ohio, Wisconsin, and Indiana. 

Diamond Mining 

Diamonds were probably 
formed milhons of years ago in 
molten lava. The geologic faults 
or vents thiough which the lava 
flowed to the surface are called 
pipes. After volcanic activity 
ceased, the lava cooled and 
solidified into a blue rock called 
kimberlite. 

In mining kimberlite, shafts 
are sunk some distance from the 
pipe. Horizontal tunnels then 
are driven from shaft to pipe. 

The kimberlite is taken above 
ground for processing. The shaft 
of the Kimberley mine in South 
Africa is more than 3,500 feet 
deep. Pipe mines are found in the 
Union of South Africa and Tan- 
ganyika. Arkansas diamonds are 
also taken from a pipe. 

In other parts of Africa and 
the rest of the world diamonds 
are found in alluidal soils. It 
IS believed the diamonds were 
washed to these fields from areas 
of diamond-bearmg kimberlite. 

South Africa’s pipe mines are in 
an eroded mountainous region. 

Over some millions of years the 
heights reared by volcanic action, 
have been washed away by rain- 
filled streams. 

Diamonds are not plentiful, 
even in kimberlite. It has been 
estimated that more than 2,000 
tons of kimberhte must be processed in order to 
secure as much as a small handful of diamonds. 

Famous Old Diamonds 

The Kohinoor is probably the best known of all dia- 
mond gems. There is a tradition that it was taken in 
1304 from a rajah at Malwa, whose family had held 
it^for centuries. It is believed to have been guarded 
with other treasures at Delhi until 1739, ^^hen it 
was carried off by Nadir Shah of Persia. After further 
adventures it was surrendered to the East India Com- 
pany, whose directors presented it to Queen Victoria. 
Its weight was 186 carats. Queen Victoria had it 
recut in 1852, and the gem now weighs 106 carats. 
It is among the English crown jewels. 

The Great Mogul was the largest Indian diamond 
known. The rough stone w eighed 817 carats. Ine-xpert 
cutting reduced it to 287i carats. The Erench gem 
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Diamond-bearing rock, called “blue 
ground,” or “kimberlite,” is found in the 
vents or **pipes” of some old volcanoes. 

shafts are drilled parallel to the 
PiPfi- Tunnels are driven from shaft to 
pipe. The blue ground is loosened by dy- 


namite blasts. Hoisted to the surface, 
the blue ground is crushed and some 
wastes eliminated. The remaining “con- 
centrate” and water are worked over 
grease tables. Diamonds stick to the 
grease and the wastes are washed away. 


e.vpert Tavernier e.\amined it in Delhi in 1666. There 
has been no authentic new s of the Great IMogul since 
his time. It may have been one of the gems taken 
by Nadir Shah. 

The Orlov, now' part of the Soviet diamond treas- 
ury, w as one of the Russian crown jew els. Legend has 
it that it w as one of the ej'es of an idol in a Brahman 
temple. A French grenadier stole it and sold it to 
an English sea captain. After passing through several 
hands, it was sold by an Armenian merchant to 
Count Orlov, once a favorite of Catherine the Great. 
Orlov gave the gem to Catheiine, hoping the fabu- 
lous gilt would restore him to favor. It did not. The 
stone as cut weighs 199.6 carats. 

The celebrated Regent or Pitt diamond, weighing 
410 carats in the rough, was found in India in 1701. 
Legend says that a slave stole it and gave it to n 




sea captam for a passage to freedom Once at eea 
however the captain threw the slave overboard The 
atone was purchased by Sir Thomas Fitt governor of 
Madiaa In London it waa cut down to 143 2 carats 
In 1717 Pitt sold it to the French crown Later 
Napolton had it set in his sword hilt After hia fall 
It was placed m the Louvre 
The E\celaioT discovered m lti03 at Jagersfontein 
m the Orange Free State South Africa weighed 9691 
carats From this smgle stone ten bcilhants varying 
in weight from 13 to 68 carats were cut 

Large Dlacnonde Fouad Since ivoe 
The largest diamond ever found was the Culbnan 
It was taken from the Premer mine Transvaal 
South Africa m 1905 It was as Urge as n man s 
fiat and weighed 3 108 carats (ij pounds) In 1907 
the Transvaal government presented it to King Ed 
ward VII The nevt year it w as cut into nine large and 
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more than 90 email stones Edward desired the brger 
atones to be called Star* of Afnca but they are also 
know-n as Cullman I II III etc Cullman I (530 
carats) IS set m the English scepter Cullman II (309 
carats) is m toe English state crown 
The Jacobus Jonker (726 carats) was named for the 
prospector who found it m Transvaal m 1934 In 
193? It was sold to a New York ( ity dealer for more 
than 3750 000 Twelve gems were cut from it The 
Vargaa diamond (726 6 carats) wos dscovered m 
1933 IQ the state of Mmas Oeraes Brasil It was 
named for Bras 1 s president of the tune This blue* 
wh te stone was cut by a New York City gem cutter 
into 29 separate gems In 194a a 770*camt diamond 
the fourth hirgesl ever lound and the largest ever 
taken from alluvial depos ts was dug up from along 
side the 11 oyie River in S erra Leone 11 est Africa 
Diana A Roman divimty Diana was later identified 
with the Greek goddess Artemis She was repre 
sented as the twin aistei of Apollo and was the moon 
goddess os Apollo was the sun god Many stones 
show her also as a chaste huntress (See also Artemis ) 
Diaphragm (rfia/rdm) Next to the heart the 
duphragiD IS perhaps the most important muscle la 
the body It is a dome-shaped membrane extend ng 
across the body below the chest cavity and separating 
the lungs and heart from the abdomen Its edge fol 
ktws the general outlines of the lower nbs be ng fast- 
ened to the breastbone in front 11 hen the d aphragra 
straightens out and compresses don-oward it sucks air 
mto the lungs It is thus the prmo pal muscle of 
respiration The muscles between the ribs are also 
used as respiratory muscles (see Respirat on) 
Duspkragm breathing means using the diaphragm 
almost ent rely leaving the upper nbs extended in 
a stationary pos tion Singers and speakers use dia- 
phragm breathing to obtain great volume and control 
of the voice For ordinary purposes both rib and dia 
phragm laeathing should be cultivated Anything 
which i^toicts breathing such as tight clothug or 
Ucing should be avo ded 



82 


DIARY 

Diary. A diaiy is a daily personal record. In it 
the writer is at liberty to record an^dhing he chooses 
— events, comments, ideas, reading notes, or any 
varietj' of subjects in his mind as he sits down to 
make his entrj- for the day. People on vacation 
journeys often keep diaries, noting new sights, new 
friends, and new experiences. Heading one’s own 
travel diary in later years helps recall the pleasures 
that may have slipped from memory. 

In past centuries men in pubhc life often kept 
diaries. These have become valuable sources of fact 
and interpretation for later historians. The private, 
candid observations set down in these personal 
journals often provide truer pictures of an age than 
do official records or books published (and often 
censored) during that time. For the most part, 
these important diaries of the past were never in- 
tended to be read by others. The diarists made 
entries simply as aids to memorj' or as a waj- of un- 
burdening themselves of weighty matters. The diaries 
served as listeners who could keep secrets well. 

In modem times, however, statesmen and other im- 
portant people realize that their diaries will verv' 
likelj’ be read in manuscript by historians or in pub- 
lished form by the public. Tlius they make entries 
with these readers in mind, and many of their diaries 
lose the confidential, intimate nature of the older jour- 
nals. On the other hand, they tend to make their 
entries more complete and self-explanatory. 

The most famous diary in English was that kept by 
Samuel Pepys (1633-1703). Pepj’s, a civilian official 
of the British navj-, made regular entries between 
1660 and 1669. His diarj' starts at the beginning of 
the Restoration period in English history- and pic- 
tures many of the court intrigues and scandals of Ids 
day (see Charles II, Iving of England; English His- 
tooO' The diarj' reveals Pepj's as a man prone to 
nrnnj- human weaknesses, but honest with himself. 
Pepys wrote his entries in a combined cipher and short- 
hand that was not solved until 150 j-ears later. 

Other famous English diaries were those of John 
Evelj-n and Jonathan Swift (see Swift). The De Gon- 
court brothers, Jules and Edmond, kept a detailed 
journal of Parisian artistic and literarj- activities for 
several decades of the late 19th centurj-. 

Keeping a diarj- can be an enjoj'able pursuit. like 
a snapshot album, it holds one’s personal histoiy 
readj- for a reminiscent review. For people who want 
to improve their skill in written composition, main- 
taining a diarj' is good discipline and practice. Blank 
diaries, ruled and dated, are sold in stationery 
stores, but anj' notebook will serv'e the purpose. 
Diatoms. The tim- one-celled plants called diatoms 
are found by the billions of billions in all the watere 
on the face of the earth. The largest of them are 
barely visible to the naked ej-e and the smallest are 
less than a thousandth of an inch long. Yet each of 
them builds for itself a stone shelter as hard as granite, 
adorned with intricate patterns. More than 10,000 
species are know n, w ith manj- shapes — circular 
square, boat-shaped, stick-shaped, and triangular. 


Greatly enlarged photographs of diatom sheltem 
(called frusiuks) are shovv-n in the article on Micro- 
scope. Each frustule consists of tw'O shells or valves, 
one fitting ov'er the other like the top and bottom of 
a box, and held together along the edges by a girdle. 
Inside lies the living plant, resembling its relatives, 
the brow-n algae, in color and structure (see Algae). 

^lost diatoms float helplesslj- in the water or fasten 
themselves with a sort of jellv' to stones or larger 
w ater plants. A few are able to swim slowly from place 
to place, but how thej- propel themselves is not 
clearlj- understood. 

Diatoms usuallv' reproduce bj- splitting in two. 
The interior living cell divides, the v'alves separate, 
and each half grows a new' v-alve on its e.\posed sur- 
face. At times, two diatoms unite after shedding 
their old v'alves entirelj', then divide into tw'o larger 
individuals again, each of which forms two new 
V'alv'es. Some species reproduce bj- means of spores. 
In a few daj's, a single diatom maj' multiply into 
several million. 

In cold w'aters, where diatoms are most plentiful, 
the dead and the discarded shells maj' form thick 
deposits on the bottom. These shells, made of silica, 
the same mineral as quartz, are much harder and 
more durable than are the chalkv' shells of moUu'ks 
(see Silicon). Thus, after long ages, the shell deposits 
turn into a porous mineral mass called diatomiie (also 
know'n as diatomaceous earth, tripolite, and kiesel- 
guhr), composed of about 50 million shells to the 
cubic inch. Deposits of diatomite are found on the 
sites of many ancient oceans and lakes, some of them 
several hundred feet thick. (See aho Ocean.) 

Diatomite is used as a chemical filter, particular!}' 
in the sugar industrj', and in the preparation of heat- 
insulating materials and polishing compounds and for 
mi.xing w'ith concrete. 

Diaz (de'qsh), B.vRTHOLOStEW (14507-1500). Th^ 
first European to see the stormj' Cape of Good Hope 
at the southern tip of Africa was Bartholomew Diaz 
(or Dias), courageous Portuguese sea captain and 
e.xplorer. Diaz w'as one of the great Portuguese cap- 
tains who helped find the eastern sea route between 
western Europe and Asia. 

As a j'outh Diaz entered the hazardous gold and 
iv'orj' trade along the African Gold Coast and rose to 
the rank of captain. At this time the Italian cities 
w ere growing rich on their trade with India and the 
Far East. Portugal and other European nations vyere 
eager for a share of this trade, but the Italians 
controlled the IMediterranean, the chief trade route 
to the East (sec Trade). The Portuguese dreamed of 
finding an all-water route around Africa, a danger- 
ous voj'age for the small ships of the time. The work 
had been w'eU begun bv’ Prince Henrj', who had sent 
ships on ever-lengthening v'Oj-ages down the Afncan 
coast (see Henrj- the Navigator). Exploration contin- 
ued under his nephew-. King John II. When Diogo Cain 
(or Cao) returned to Portugal w-ith w ord that he had 
sailed past the mouth of the Congo River, John was 
encouraged to send another expedition to sail even 
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closer to the goal of the Far East He chose Dias 
to lead the venture 

With two caravels and a storeship Dia* lefiDsbon 
in August 1487 He sailed straight from Cape 
Palmas to the mouth of the Congo then Vept close 
to the coast until he reached Cabo da Volta (present- 
day Ludents) About New Year s Day 1488 a gale 
hit his cockleshell ships and blew them southward 
past the southernmost tip of Und After 13 daj'a he 
managed to turn east but found no sheltering shore 
Turmng north he sighted Mossel Bay beyond the 
Cape of Good Hope Vnknontngly and out of sight 
of land he had rounded the cape 

Almost at the entrance to the Indian Ocean Dial 
Crew, weary and afraid virtually forced him to turn 
back On the return voyage he charted the southern 
waters, and in May 1488 he san the cliffs of the Cape 
of Good Hope for the first time (see Cape of Go^ 
Hope) Diaz called it Cabo Tormentoso— stormy 
cape " 

Diaz was joyously welcomed home in December 
1488 The task which be began was completed ten 
jeata later by Vasco da Gama who sailed around the 
Cape of Good Hope and on to India (see Gama) Diat 
supervised the building of Da Gamas ships and 
manned them with many veteransof his own voyage 

In 1500 Diaz sailed as one of the captains id a Urge 
fleet headed by Pedro Alvarez Cabral Their destina- 
tion was India but they made a wide sweep into the 
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South Atlantic and touched on the shores of Brazil 
Heading southeastward in the South Atlantic again 
they encountered fierce storms below the Tropic of 
Capncom Four ships went down and all men aboard 
were drowned Among them was Bartholomew Diaz 
Diaz (defa$) Pobtimo (1830-1915) The soldier 
statesman Poilino Dfaz built Mevico from a weak 
nation into the protmsmg country it is today 
Dfaz was born Sept 15 1830 at Oasaca of mixed 
Spanish and Indian blood His parents were poor 
Detemuned to better his position Dfaz studie 1 for the 
dmrch and later read Jaw At 17 he interrupted his 
studies to serve in the war against the United States 
After passing hia Uw tests in 1853 he entered politics 
At that tunc Mexico was torn by civil wars with 
numerous armed forces strugghng for power Diaz 
seized the advantage afforded bj the national un 
rest With ruthless danng he led levolts against the 
government until m 1877 he won the pres dency 
of Mexico He was re-elected m 1884 and by special 
law served continuously until 1911 
His dictatona! rule earned him the title of Iron 
Man of Mexico His entire regime was devoted to the 
economic development of his backward country and 
ID his 30 years of power he achieve 1 tremendous 
results However his disregard of the social needs of 
Mexico aroused public resentment and m 1011 a 
revolt forced him into exile in Europe He died July 2 
1915 in Pans (See oho ^IexlCO ) 


DICKENS— CREATOR of Immortal CHARACTERS 


'TVICKENS CHvuies (1813-1870) Onamormngof 
^ 1841 a crowd of people were assembled on a pier 
in New York harbor They were eagerly awaiting the 
amval of a tall sailing ship from ^gtood being 
towed to the pieihead There was no ocean cable as 
yet and the ship brought the latest news A shouted 
que&tion Went from the pier to the ship 
Is Little Nell dead? 

Little Nell w»is the child heroine in a sens] story 
called Old Curiosity Shop The latest installment 
was on the ship and so eager were the people to learn 
bow the story came out that they could not wait 
until the ship docked 

The author who could etir people to sui hewtement 
wag Charles Dickens then a young man of 29 Fivb 
years before with his Pickmck Papers he had 
leaped into celebrity such as had never before fallen 
to a writer The following year 1842 on his visit 
to America he was to receive a national reception 
second only to that of Lafayette m 1824 
Childhood of Dickens 

As a child Charles Dickens enjoyed whatever ^ 
vantages go with early adversity His father John 
Dickens was a minor clerk in the navy offices a 
genial man blessed with an abundant family (Charles 
w as the second of eight children) and only a moderate 
income The family was unable to live within its m 
come and they drifted from one poor home in I«naon 
to another, each shabbier than the last Presently 
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MR. PICKWICK ADDRESSES THE CLUB 



This is one of the drawings by Robert Seymour, 
inspiration for Dickens’ immortal ‘Pidrwick Papers’. Hablot Anij— 
Browne (“Phiz”) also illustrated some of the stones. 


dickens 

John Dickens drifted into the iNIarshalsea 
Prison for debt and took his wife and younger 
children with him. Here for three months 
he lived the squalid life of a prisoner for debt. 

Tins episode his son was later to depict in the 
sometimes comic imprisonment of ^Ir. Pick- 
wick and the more somber experiences of 
Mr. Dornt under the shadow of the Marshal- 
sea wall. 

Meantime httle Charles, in tears and drudg- 
ery-, worked in a tumble-down blacking ware- 
house, lived in a garret, visited his family in 
prison on Sundays, and felt that his hfe was 
shattered before it had begun. For the account 
of it see ‘David Copperfield’, whose early trou- 
bles are those of his creator. Then something 
“turned up” to hberate Dickens senior. A 
timely legacy restored the family to something 
like gentility, and httle Charles had a few- 
quiet years at a private school. 

Later he immortalized his father, for whom 
he always had a great love, as Mr. Micawber. 

When his own rising fortune and fame gave 
him control of a great newspaper, he put his 
father on the staff to preside with great maj- 
esty over the dispatches, bought him a small 
country house, and so allowed him a httle 
autumn sunshine after his harassed hfe. Dick- 
ens’ mother, unsj-mpathetic and unconscious 
of his genius, meant less to him; she grudged 
his leay-ing w ork to go to school. Her too he 
made immortal, as Mrs. Xickleby, an unsur- 
passed picture of the “eternal feminine.” 

His Education Was Scanty 
Dickens made his own career. A few years 
of secondary school constituted his education. 

He ney-er attended college. His education came from 
his reading and obsen-ation and daily- experience. In a 
sense, Charles Dickens was not an educated man. 
Except for the Enghsh noy-els of the ISth century, he 
knew httle of the great hterature of the past. Of 
history- he knew- practicahy nothing. His novels all 


deal with his ow-n day-, except his two historical novels 
—‘A Tale of Two ’Cities’ and ‘Bamaby Budge - 
and these w-ere set in the times of the French Eevolu- 
tion and the Gordon Biots, which w-ere hving mem- 
ories to liis elder contemporaries. Of foreign pohbcs 
he knew httle, nor did he care. 


DiCKEVS’ life in brief. Charles John Huffam 
Dickens, bom at Portsea (now a part of Portsmouth), 
Feb. 7, 1812; early youth in Chatham (1816-21); 
after that, London for the rest of his life, apart from 
tray els and a country residence at Gad’s Hill; reared 
in poverty; little school, no college; worked at the 
age of 12 at a menial job, later as a law clerk; taught 
himself shorthand and got a position as a reporter in 
the House of Commons’ Gallerj- (1831). 

As a reporter Dickens began writing sketches signed 
“Boz”; they met a ready reception. They were fol- 
lowed (1836-37) by- the ‘Pickwdck Papers’, a phe- 
nomenal success; Dickens threw- himself into liter- 
ature; stories fairly- flowed from his pen — ‘Oliver 
Twist’ (1838); ‘Nicholas Nicklebj-’ (1839); ‘Old 
Curiosity- Shop’ (1841); ‘Bamaby Eudge’ (1841). 

He married Catherine Hogarth in 1836. He re- 
ceiy-ed a triumphant welcome in .America (January-- 


June 1842); tray-eled in France and Italj-; wrote 
tin Chuzzlewit’ (1844); ‘The Cricket on the Hearth 
(1845) ; ‘Dombev and Son’ (1848) ; ‘Day-id Copperfield 

(1850);‘BIeakHouse’(18o3);editedaweeklymagazine, 

HouseMd Words (1850). Dickens floated on a flood 
tide of popularity. Taking the platform (185S), he 
won fame as a lecturer. Clouds darkened his private 
life; he separated from his w-ife; from domestic 
trouble he sought solace in work. His books con- 
tinued: ‘A Tale of Two aties’ (1S59); ‘Great 
Expectations’ (1861); ‘Our Mutual Friend’ (lS6o). 
A\ ith books, lectures (1859, 1861-62, 1866), an 
editing, he worked to the y-erge of exhaustion. - 
second lecture tour in America (1867— 6S) was oyer- 
whelming in success, but extremely fatiguing. Be- 
tuming to England he refused to stop. On the even- 
ing of June 8, 1870, he suffered a stroke and died the 
next morning. He was buried in Westminster .Abbey. 
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The quaUtiea that made up Dickens geruua d d not 
depend on formal education for development Dick 
ens had a reporter b eye foi the details of da ly life 
and a mimic s ear for the subtleties of common speech 
further he had the artist s abil ty to select what he 
needed from these raw matenals of observation and 
to shape them into works of endunng merit 
Preparation for a Career 

By teaching himself shortl and D ckens secured the 
pos tion of court reporter iii the old Doctors Com 
mons a survival from Elizat ethan daj S that handled 
marnage divorce wnlls and other ghostly causes 
This experience gave D ckens the pecul sr contempt 
for law which never left him forever after it seemed 
either comic as in Bardell vs Pickwick or terrible 
with tragedy as in Bleak House Dickens moved 
up in 1831 to the Reportera Gallery of the old 
— the unbumed and unreformed— House of Com 
mons He also went out to other cit es and towns 
report ng elect On speeches transcribing h 8 notes 
on the palm of his hand by the light of a dark lao 
tern in a post-chaise and four This evpenence 
gave him a detailed and sometimes cynical under 
standing of government Tohim tl e voters were often 
represented by the Eatanswill Election in Pickwick 
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the parliamentary government by Doodle and 
Poodle and Goodie (Our Mutual Fnend) 
and the civil service by the Circumlocution 
Office ( Little Domt ) 

Thus equipped young Charles Dickens set 
out to conquer the world The stage was his 
first dream Night after night for two or 
three years he ait entranced with the melo- 
drama of the London theaten lund with love 
battle treachery and blue fire in which a 
heioicjack tar would knock over 16 smugglers 
like ninepins Melodrama put a stamp on 
Dickens for 1 fe His characters if they get 
excited drop into the ranting language of 
the old Adelphi Theatre On the other hand 
Dickena intense concentraton on acting 
helped to gve him that weird almost hyp 
nofic power that he ehowed in the public 
readmg of his works 

Pickwick and Fame 

However fate led him to a different career 
He had a passion for creative wnting and he 
has told of h 8 throbbing joy of his eyes 
d m with tears whensmanuscnptient anony 
mously to an editor appeared in all the majesty 
of pnnt So he began wnting sketches under 
the name of Bos ths family luckname of 
a younger brother To Boz came a success 
so sudden that it literally staggered the read 
ingpublic Thepubbshers Chapman and Hall 
had a plan for some senal picturea of cockney 
sportsmen a Nimrod club having all sorts of 
misadventures The humor of the day turned 
very much on such drtcomfitures and horse- 
play An artist named Seymour had drawn 
oneortwop ctures They asked young Boz 
towrleasetofatonestogowiththep ctiues Know 
mg nothing of sport Dickens suggested turning the 
Nimrod club from sport to travel When the pub- 
lisheis agreed then saya Dickens I thought of Mr 
Pickwick which la all that anyone has ever known 
even D ckens of the ongm and geneMs of (he greatest 
character tn the world a humor The young author w as 
to receive 14 guineas (about t70) for each monthly 
initaHmeat a ns ng fortune that bfted him to raptuie 
and at the same t rne to matnmony 
The Very week that the Pickwick Papers began 
their monthly appearance (Apnl 1836) Di fcens mar 
nedCathenoe Hogarth one of the three pretty daugh 
tera of a newspaper associate The young couple 
movedlntoroomsinFurmvalsInn inaglowofpnde 
and a whirl of importance to have a home of their 
own They d d not realize that one day they would 
separate with bitter words It was at the start a 
love match Dickens looked on Cathenne beautiful 
and silent and saw nothing but the reflect on of 
himself and did not realize the emptiness of (he 
m iTor Cathenne looked back at Charles and did 
not realize that gemus and egot sm often he close 
together Dickens indeed was not so much in love 
with Catherine as tn love with love 








Dickens’ novels abound with seconds^ characters who are as 
memorable as the principals. At the left is Captain Cuttle, from 
*Dombey and Son*. This retired sea captain is kindly, sometimes 

W'itb tlie marriage came the phenomenon of ‘Pick- 
wick’. At first the ‘Papers’ failed to sell — a few hun- 
dred copies only. Then into the book stepped Mr. Sam 
Weller, polishing boots at the ^Miite Hart Inn, and 
away went the narrative on the wings of imagination, 
down English lanes, past gabled inns, and along the 
highways as varied and as cheery as a fixing coach at 
a gallop — and the world was at the author's feet. The 
‘Pickwick Papers’ and the books that followed with- 
out pause lifted young “Boz” to the height of success, 
from pox’erty to wealth, from obscurity to fame, all 
in a few brief years. 

America Welcomes Dickens 
Dickens now looked around for other worlds to 
conquer. America had welcomed his books from the 
start, aU the more cheerfully since the lack of inter- 
national copyright permitted American publishers to 
print them without pajing him. Dickens, in his youth 
a radical, hating Toryism and aristocracy, longed 
to study America and its freedom at first hand. 
Leaxing their four children at home, he landed xvith 
his wife in Boston in January 1S42. The toxvn blazed 
with excitement; society was thrilled; there were 
dirmers, receptions, adulation. Young Dickens, dressed 
in a bright x-elx-et waistcoat, rex'eled in liis new and 
adoring audience, xvriting home of the freedom of 
America and the comforts of the workers. Longfellow, 


ridiculous, but with a deep 

is Uriah Heep, of ‘David Copperfield’. An oily ^d vffl^, 

bookkeeper, he is forever protesting that he IS an umbleniin. 

Channing. and others of the Xew England elity'oined 
in the welcome. Young Dr. Oliver Vi endell HoUa^ 
was one of those who helped to organize it. 

Dickens found in Boston friendships which 
lost, ex'en when bitterness and disillusion altered t- 
xdew of America. From Boston he went to New lor^ 
and a “Boz” ball of 3,000 people; to Philadelphia anti 
a huge public reception; thence to Baltimore an o 
Washington, where he met President Tyler ^nd - 
Congress; thence to Richmond, which showed ai 
what Southern culture could add to the more boi: cr 
ous welcome of the North. Such was the 
progress of the young author, only a few years be o 
a member of the shabby-genteel class of London. 

Dickens Spurns America 

Alwax’s readx' to raise liis x'oice in defense of a 
he beliex'ed in, Dickens spoke exorx'where of the n 
for an international copyright agreement tliat 
protect the rights of both American and Bn is 
xvriters. He felt it unfair and rmjust that Amenca^ 
pubhshers should print and sell his books xrithout 
mission from him and without paxdng him anx' roxa 
ties. Dickens did not speak of himself as the sole ri 
tim of this practice. He pointed out that all 
authors were equally xdetimized ; he also acknow le = 
that American authors, such as Poe, suffered from 
pirating of their works in England. 
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Tlie American ne?i«paper8 leaped upon these forth 
right etatements end accuHd D ckenA of bad taste and 
of abuyng Amer can hospitality In time Pickens 
rosy V ew of Amatica faded Th a n as not the America 
of his dreams for proof of t read Amer can Notes 
his letters to friends and Mart n Cl usslenit The 
Americans all seemed to chew tobacco they kept 
sla\es whom he never stopped to tompa** with 
factory slaves of England from whom went up un 
heeded the cry of the children American govern 
meat seemed all plunder and roguery he forgot the 
sins of his own countrymen whom he had exposed in 
his novels Then he went West travebng as far as 
Cairo D) The West fin shed h nj it seemed nolhmg 
blit foul and reeking canal boats swamps bullfrogs 
and tobacco jui e end ng in the pestilential morass 
called the Missis^ pp 

D ckens had no eye to see the pvgeant of Aroenca 
the great ep e of the Bettlenients of the West no eye 
to compare the commodious canal boat w (h the raft 
and tl e sco v of earlier settlers He became ! MV ah 
impat ent of small d scomfort resenting the f rft tiiat 
hotelkeepers should dare to talk to him lie spent two 

eeks la Canada consoled there by the presence rf 
friends at the English garrison m Jlontreal TTmu he 
returned home to rend America w ith h s pen The odd 
tVi ng IS that the Maencaiis 
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Um soon forgave lim for I s exaggeiatedly 
false depictions 

(lame and Fortune 

TTie years that followed Dickens return 
fiom America the middle period of his life 
ueie filled with activity fame and success 
He took a fine residence at Tavistock ‘'quare 
(1851) and lived in style though he never 
entered 1 gh soc ety lIis friends were the 
leading authors arlsts and actors of the day 
lAtcr on his purchase of a country house at 
Gads Hill fulfilled an ambit on of his child 
hood H s books appearing in monthly serial 
parts enjoyed a popular ty that slackened 
only to use aga n It is generally thought that 
Daorid CoppirfielA wntten as a serial in 
1818 and 1840 when he was at the height of 
f S powers IS the greatest of his novels The 
Pickwick Papers being scarcely a novel 
stands on other ground The two booka show 
the trans tion of D ckens genius from the 
etuberajit merriment of youth to the rper 
m nd of middle age There is less echo of 
lau^ter an 1 more tears 
One book at least Dombey end Soti la a 
sort of epic of sorrow D ckens books indeed 
appealed to his generst on as much for the r 
tears aa (or the r laughter The Victor ana ran 
easily to sent ment They liked to cry just 
aa we like to laugh 

Impetuous Journalist 
IV Ith book writing went newspaper editing 
D ckens felt the need of reforming all England 
The way (o do it he felt was to control and 
edit a gieat daily newspaper where he si ould preside 
like Jup ter hand ng out 1 ghfning Enthus astic 
friends subset bed £100 000 and founded the Doily 
Neus D ckens threw h mself eagerly into (he ea tonal 
chair (January 1846) and threw himself out again in 
19 days He found that in the newspaper bus ness (he 
li^tning hits both ways So he founded instead a 
weekly journal Household Words and carred on with 
It and a later magasine All the iear Round (1850) 
tU his death Several of h s own stones Chnstmas 
Stores ATaleof Two Cit e Great Expectations 
and others ran in hia magazine 
Many of Uie journal art cles dealt with the soc al 
evnls that D ckens sav everywhere about h m He 
eacapaigned vigorously for leforra'* in prisons slums 
and poorhousea and he fought for free schools pure 
water and other vital public laues Contributions 
were imsgned and all were edted altered and re 
vamped by D ckens who slaved away with scis'iors 
and paste 

Dickens as Actor and Lecturer 
Another act vity and this a spec al delight to him 
was amateur theatr cals that earned on Dickens 
love of the stage He h mself had incomparable 
dramatic power With it he had a great talent for 
management and an energy and enthusiasm that 
camed all before it Oota (May Ifi IS&l) at a pec 
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formance given at the Duke of Devonshire’s London 
house for a chaiity, the young Queen Victoria and her 
Prince Consort and the Duke of Wellington were in 
the audience. The Queen came to a later perfoimance 
(1857) and graciously "commanded Ittr. Dickens' 
presence” after the show. Mr. Dickens being in 
“farce” dress asked to be excused from appearing, 
thus defying all precedents. 

To theatricals presently he added public lecturing, 
or rather public readings from his works, that orig- 
inated in his reading one of his famous Christmas 
stories to a group of friends. The result was a succes- 
sion of tours in England, Scotland, and Ireland 
(185S-59, 1861-63, 1866-67, 1869-70). Dickens de- 
veloped a phenomenal power on the platform. He 
read not only lighter scenes, as the trial in ‘Pickudck’, 
but scenes of tragedj' (the storm at sea in 'Copper- 
field') and pathos (the death of little Paul Dombey). 
The effect was mesmeric. Something seemed to go out 
from him and clutch the audience. Again and again 
people fainted or sat immobile, frozen with horror, 
during his melodramatic scenes or roared and rocked 
in uncontrollable laughter at the lighter pieces. The 
strain on Dickens himself was terrific. 

Dickens Leaves His Wife 

All this time the shadows were gathering over a life 
outwardly lesplendent. For years intimate friends had 
known that Dickens and his wife no longer seemed 
compatible. Presently the world learned, in a public 
'l notice sent forth by Dickens, that the husband and 
wife had agreed to part. When the world insisted on 
asking questions, Dickens was furious; he expected to 
enjoy at the same time the luxury of fame and the 
seclusion of obscurity. His friends maintained a con- 
spiracy of silence even after his death. 

Georgina Hogarth, his wife’s younger sister, who 
had lived with them since 1842, had taken Catherine’s 
place as companion and confidant. She remained with 
Dickens after the separation till his death; he left her 
a large part of his fortune. Dickens also saw much 
of Ellen Ternan, a young actress. He had made his 
wife an allowance of 83,000 a year out of an income 
of almost 8150,000, but he left her well pi'ovided for 
in his will. Dickens also supported and educated their 
ten children. 

Working to Death 

After his separation from his wife, Dickens sought 
relief in the strain and excitement of work. His large 
family (there were seven boys and three gills to be 
protdded for), his heavy- expenses, and his recollections 
of eaily poverty made him an.xious for money even in 
prosperity-. He eagerly embraced the opportunity of 
a second American tour and carried it out (1867-68) 
with heroic resolution in spite of fatigue that was 
almost fatal. This time he avoided all public re- 
ceptions and even private hospitality. It was the 
America of the close of the Civil War, throbbing with 
new interests, yet warm with heroic memories. Dick- 
ens, worn to death, had neither eyes nor ears for it- 
At home again, he resumed the strain of lecturing 
(1869-70). 


For new sensations he worked up as a reading (from 
‘Oliver Twist’) the killing of Nancy by Bill Sikes, till 
his audience shivered with horror. However, he was 
pay-ing the price with his life. His sight at times 
failed. On the street, he could see only half of the 
lettem on the signs; words slipped from him; his 
touch failed and his hands groped, feeling in the air. 
Retirement from the platform for the moment saved 
him. At a last appearance (March 1870) he said to 
a London audience, “From these garish lights I vanish 
forever more,” and over the great hall there passed a 
deep sigh. 

In retirement he struggled with his last task, ‘The 
Mystery of Edwin Drood’, a tale of night and storm 
and murder. He guarded jealously the secret of the 
plot — all too jealously-, for it died with him. The 
book was still unfinished on the evening in 1870 vhen 
Dickens sank stricken to the floor. 

The Magic of Dickens 

In the opinion of many, Dickens is England’s great- 
est creative writer. His humor is unsurpassable, nol 
only in the meny- laughter that lies like sunlight on 
the surface, but in the warmth of human kindliness 
below. It is a sort of magic that can somehow shed a 
charm over a scamp such as Alfred Jingle and lend 
amusement to a damp horror such as Mrs. Gamp or 
a brute like Wackford Squeers. It is a transformed 
world in which somehow even the worst person ap- 
pears as he might have been rather than^ as he is. 
The reader rejoices at the downfall of evil, but he 
pities rather than hates the evildoer. 

In the years that have passed since ‘Pickwick’ ap- 
peared, people have been reading Dickens all over the 
world — in idle moments of happiness, in hours of lone- 
liness, in the an.\ious vigils of the sick room, and in 
the long y-ears of exile in distant lands — and finding 
always a temporary surcease of pain, a temporary 
oblivion of sorrow. 

Books about Dickens _ 

The standard work on Dickens is ‘The Life of 
Charles Dickens', written by his great personal friend 
John Forster (Dutton, 1872-74; now published in two 
volumes by Everyman’s Library), hlost important 
among the critical works on Dickens are books by the 
late G. K. Chesterton — ‘Charles Dickens’ (Dodd, 
1906) and ‘Appreciations and Criticisms of the or 
of Charles Dickens’ (Dent, 1911, o.p.) — and ‘Chades 
Dickens; A Critical Study’, by George Gissing (Green- 
berg, 1924, o.p.). 

More recent studies are M. L. Becker’s ‘Introducing 
Chailes Dickens’ (Dodd, 1940); Hesketh Pearsons 
‘Dickens; His Character, Comedy, and 
(Harper, 1949); A. H. House’s ‘Dickens’ World’ (Ox- 
ford, 1941, o.p.); Dame Una Pope-Hennessy s 

‘Charles Dickens’ (Howell, Soskin, 1946, o.p.);Edpr 
Johnson’s 'Charles Dickens: His Tragedy and Tr*' 
uraph’ (Simon and Schuster, 1952). , ^ 

R. J. Cruikshank’s ‘Charles Dickens and Eary 
Victorian England’ (Chanticleer, 1950) is a study o 
English life and customs from the time of the pu 
lication of ‘Pickwick Papers’ to Dickens’ death. 
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M_ACHINES Make letter writing easy 




In«nil nl di.-ta'ltii; m Utt«r far nil lo writ* Ml •tiMt 
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Dictating machine In a modem office a busi 
aesMnan may answer hi^ mail by talking through a 
hand micropi one into a dtcfoftn; machtru The inslni 
ment legiatcia his spoken uords on a record roade of 
various matenals according to the type of machine 
later his secretary puts the record on a (ronem^n; 
morfims As she 1 stens through a headphone or a desk 
speaker she t>pes the dictation 
The dictating macbne saves time and promotes ef 
ficiency A busy executive can dictate at his conveo 
lence mthoul a secretaiy at his desk taking short- 
hand She can do other work while he dictates 
The Evolution In Recording Thought 
The d ctating machine la the result of man s long 
quest for mechami ng business piacticea Centuries 
ago records were laboriously kept in hieroglyphics 00 
papyri or clav tablets Isaac Pitman speeded up writ- 
ten communication by inventing shorthand in ISS? 
(?ce Sliorlhand) Letters I'eie hand wnlten until the 
typewriter was developed in 1S6S (see Typewriter) 
The story of the dictating machine begins niWi the 
phonograph The fi r st to record and lepm luce sound 
Was Thomas A Edi-on in 1876 His device recorded 
sound on tinfoil wrapped around a cyl nder When he 
spoke into a mouthpiece the sound waves vibrated » 
d aphraqm and a needle attached to it dented the tin 
foil to varying depths according to the inlensiiy of the 
sound In playing the record the needle followed the 
indentations and vibrated the diaphragm This moved 
the air and produced sound (see Phonograph) 

In 18S6 Chichester Bell and Charles SumnorThin- 
ter associates of Alexander Graham Bell improved 
Ed son 8 machine by cutting the tone groove into a 
wax coate 1 cylinder Two jears later, the manufac 
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ture of machines for the mechantral recording of 
sound for commercial purposes begun They were 
powored by the treadle of the old fash oned sewing 
machine Later they were called dictaphones 
In I93t> the first electromc dictating machines ap- 
peared They had vacuum tube ampl Sere such as 
those used in rad 0 to magmfy soun 1 Later other 
systems using plastic discs or belts were introduced 
They electronically emboss instead of cut a sound 
track on plastic Other systems use magnetized tape 
wire or discs These records can be ma led or filed 
Some recording media ran be used over and over 
again by resurfacing or erasing them 
With foot or hand cimtrols the dictator or hs 
tener can stwt stop or play back all or part of 
DICTATION IN THC MIDDLE AOBS 
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the record. The dictator can correct words and indi- 
cate the length of each letter. The transcriber can 
reproduce the dictation at any desired speed. 

Some dictating machines are no larger than a tj-pe- 
writer or a book. They are portable for use on business 
trips or at home or, until direct current adapters, in 
automobiles. Some systems combine dictating and 
transcribing machines in one unit. 

Attachments permit the recording of telephone con- 
versations and the “scrambling” of the message so 
that only authorized persons can repioduce it. In- 
stead of each dictator haidng a machine, a number of 
dictators can be connected by telephone to one cen- 
tral recording instrument for greater efficiency. 

Besides letters, dictating machines may also record 
conferences, minutes of meetings, speech rehearsals, 
and intendeus. They are used for speech correction, 
taking inventory, and sales training. Doctors, au- 
thore, and lauTers use them in their work. 
Dictatorship. The word "dictatorship” goes back 
only to Roman times. It springs fiom the Latin verb 
dictare, which means "give a command.” Dictatorship 
now means the rule of a nation bj' one man. But long 
before Roman times there were dictatorships. In 
earlj’' EgJTit the Pharaohs uere dictators. And in 
ancient Greece tyrants resembled modem dictators. 

Tyrants commonly arose when a group of pow erful 
citizens became arrogant and refused to share power 
with outsiders. A self-appointed loader would arouse 
the people with promises to remed 3 ' their grievances, 
and would then overthrow the existing group and 
govern in the name of his supporteis. Some of these 
men, such as Periander in Corinth and Pisistratus in 
Athens, governed very ablj'. Seldom, however, did 
such men live out their daj’s in peace. 

But the Roman republic was the first nation to 
proidde bj' law for a dictator when the republic was 
in danger. Tiliile the crisis lasted, he held all power. 
According to the law he had to give up his power 
after the danger had passed, usually within six months, 
and account for liis acts. Cincinnatus was such a 
dictator. WTien the emergencj" was over, he returned 
to his farm (see Cincinnatus). 

The modem dictator also comes to power in a crisis. 
But he gets control by force rather than bj- law. Nor 
does he retire when the crisis is passed. Rather, he 
usualty invents new' crises. 

Today dictators aie more absolute rulers than the 
ancient kings and tjwants, for they can command the 
armaments produced by modem industrj’. Conquest 
by outside powers may end then mle, but revolution 
is almost impossible. In a completely socialist state, 
such as Russia, the dictator may say who shall eat 
and who shall not, because the state owns all land, 
mines, and factories. No one can find work except 
in the serrdce of the gox’emment. 

The Rise of Modem Dictatorships 
The United States fought the firat World War, in 
the w'ords of President Wilson, “to make the world 
safe for democracjx” But before the war ended, 
the firet great modern dictatorship arose in Russia. 


Disastrous defeats caused the czar’s weak government 
to collapse in March 1917. In November Nikolai 
Lenin, leader of the small Bolsherdk part}', made 
himself master of Russia (see Lenin). Once in power, 
he outlawed all other parties, creating the first to- 
talitarian (one-party) state. The Bolshe\'ists then 
applied the revolutionarj’ theories of hlandan social- 
ism (see Manx). This brought a tremendous social 
upheaval in Russia. 

Economic crises arose in other countries as a re- 
sult of the war. In Italy, Benito Mussolini marched 
to power with the Pascist pai-ty (see jMussolini). 
Adolf Hitler, leader of the Nazis (National Socialists) 
became dictator of Germany in 1933 (see Hitler) 
He promised to make the “German, or Aiy'an, race" 
supreme in Europe. Both hlussolini and Hitler won 
support by opposing Communism. But once in 
power, they both moved toward collectivism. 

Between the two World Wars, dictatorship spread 
to Spain and Portugal, to many small nations in east- 
ern Europe, and to Turkey and Iran (Persia). The 
Shogunate hierarchy of Japan also adopted total- 
itarian practises. Then the second World War ended 
German Naziism, Italian Fascism, and Japanese 
militarism. But Commimist totalitarianism spread 
from Russia over eastern Europe and into Asia. 

Methods of Modem Dictatorships 

In all totalitarian states, dictatore gain absolute 
lule through “the paity.” Tliat is the one political 
group peimitted in the nation. Before Lenin died 
in 1924 Staiin got control of the Communist (Bol- 
shex'ik) paity (see Stalin). Stalin perfected the 
pohtical machine Lenin had built and methodically 
grasped pow er that even the czars had never attained. 

In a totalitarian state “the party” enters ever}' 
part of the nation’s life. It controls education, sets 
up a rigid censorship, and spreads propaganda in 
the press, on the radio, and in the theater. It plans 
even the people’s leisure time, oi-ganizing sports and 
games, even to chess and hiking. It creates children s 
clubs and youth organizations to develop "love 
for the dictator, their "leader." They also leam tlwt 
their “duty” is to obey the dictator. Tlie party gains 
control of labor unions and industry, and orgamzes 
a secret political police to seize anyone even suspected 
of opposing the dictator. 

Dictators Seize on Scapegoats 

If the people are discontented the dictator sets up a 
“scapegoat” to take the blame. For example, Lenin 
and Stalin “liquidated” the wealthy, the bourgeoisie 
(middle-class towmspeople) and the kulaks (well-to- 
do peasants), and then worked up hate against the 
"war-mongering imperialistic” democracies. Hitler 
blamed the Jews for Germany’s troubles and e.xter- 
minated millions of Jewish people. Concentration 
camps, used by Soviet Russia to imprison “liquidated 
persons, w ere imitated by Hitler. 

Dictators who hold unlimited pow er over their own 
people, without any legal restraints, rarely respect 
international law' and the rights of other nations 
They frequently xiolate treaties they have signed 




Tliey prepare for war and seek to gam Oieir objeo' 
tivea by force Efforts of the dcrnocraoea to nego- 
tiate with Jfjtler resulted in appeasement, tbeo dead- 
lock, and finally war (see Chamberlain, Europe) 
Stalin also disregarded treaties Russia, moreoser, 
annexed foreign territories Conferences between 
Rus«ia and the deraoeracica repeatedly ended in dead- 
ioefe in the Councii of Foreign Afinistere and lo 
the United Nations 

WeaLneues at Dictatorships 
Dictatorships may work well foi limited periods 
In emergencies, they can act quickly In wartime, 
for example, even democracies allow the government 
almost dictatorial powers, as in ancient Rome 
Sound governments proxide for peaceful centum' 
ance of rule When a monarch dies his heir asrenda 
the throne Democraeies also provide for roQtmiuty 
of government But when a dictator dies the nation 
IS m chaos until another "strong man seues control 
Dictators who remain m office tend to be corrupted 
and mi'led by their own power Their clo^t ad- 
visers become flatterers No one d ires to offer blunt 
criticism The dictators rule by fear and they Uve lo 
dread of asaassmation Time after time their fear 
drives them to ‘‘purge’ even the party 
Tor the masses life m a totalitanan state means 
loss of all individual liberty and monotonous regi- 
mentation Freedom of speech and of the press, free- 
dom of pobtical organizations, guarantees agauisl 
arbitrary arrest and other cml liberties simply do 
not exist under a dictatorship (5«e aUo Commu- 
nism Fascism, Russia Italy, Germany ) 
Dic'toCrapji This device, which woiks on the 
principle of the telephone is used chiefly to eonunuiii- 
eate between business offices within a huiklug In 
each of the offices is a small box oonlaiping a trans- 
mitter, or microphone and a receiver, or loud-speaker 
Contact IS made with another dictograph u«er by 
flippingakeyonlhebox Thepersontalkmgneedsno 
mouthpiece, for the microphone is »o sensitive that it 


can pick up a whi'iper eral yards aw ay The person 
listening m another office needs no earphone, for the 
fond speaker can be heard acres* a large room. 

Another application of this device is the detective 
dictograph, uW to trap criminals This is essentially 
a BenMtive microphone, hidden in the su-ipect’s room 
The words picked up by the microphone are conveyed 
by wires to a stenographer we-iring earphones, and 
the notes so obtained may be used as evidence 
Diesel engine Of alt internal combustion en- 
gines tiie Dieocl type cm extract the most energy 
from fuel It obtains nearly twice as much work as 
a ga*ohne engine from a comparable amount of fuel 
It IS several tunes more efficient than a steam en- 
gine But this efficiency appeais only m a narrow 
range of speeds and the Diesel is much too heavy 
for roost automobiles and airplanes It i* e»pemlly 
suited for running small ships lor generatmg elec- 
tric power in Diesel-clcctric locomotives, and for 
all kinds of stationary engine woik 
The Diesel engine runs be«t on a special grade of 
fuel oil, about the same as a used m home oil fur- 
naces Many other fuels have been used successfully. 

How the Diesti Engine 'Works 
lake roost gas engines the Diesel woiks on the 
cylinder and piston pnnciple (>ee Internal Combustion 
Engine) The arrangement of cylinders vanes They 
may be m line, in a V, or opposed They may also be 
in a radu) arrangement, like spokes in a wheel Sev- 
eral radu) groups, stacked one on top of the other, 
make up a ‘‘paot^e” eiigine 
Operatioo start* os the piston pushes the air into 
one end of the cylinder Here the air is compressed 
to I/I6th of the space it w ould normally occupy. (En- 
gineers call this a 16 to 1 compression ratio) The 
compression h«ls the air to about 1 000* T. At this 
point the fuel i< injected into the cybnder It catches 
fire like the flashing of grease in a fomg pan 
The explosioti of the gas formed by the igmted 
fuel and compressed air pushes the piston to the 
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other end of the cyhnder. This is the power stroke 
that turns the crankshaft. 

The sj-stem of fuel injection is the heart of the 
Diesel engine. Each cylinder has a pump which forces 
the fuel oil through a nozzle fitted with a number of 
fine holes. The oil is blown through the holes at a 
terrific speed. It breaks up into a fine spray which 
ignites immediately in the hot air to produce a pow- 
erful explosive force. The fuel injector also regulates 
the speM of the Diesel. It varies the amount of 
oil injected into the cylinder and thus controls the 
force of the power stroke. 

Diesel engines operate either on a four-stroke cycle 
or a two-stroke cj'cle. The first is shown in the dia- 
gram on the preceding page. It has one power stroke 
in every four. The two-stroke cycle gives a power im- 
pulse in every two strokes. In this tj'pe each upward 
movement of the piston compresses air and the fuel 
is injected near the top of the stroke. Each down 
stroke starts with delivery of power from the explod- 
ing fuel. Toward the end, air is admitted and sweeps 
out the burned gases. Air is supplied by a blower. 
In the four-stroke engine, air is pulled into the cylin- 
der by the intake stroke. 

Invention and Swift Development 

In the late ISrO’s Rudolf Diesel (1S5S-19I3?) was 
an engineering student at the Munich Technical Col- 
lege in Alunich, Germany. There he heard a professor 
describe the low efficiency of the steam engine. 


Diesel determined to build a new tj^pe. His first 
model, built in 1892, almost killed h i m when he tried 
to start it. But by 1897 Diesel had constructed a 
successful engine, using powdered coal as the fuel. 
The first Diesel engine for commercial service was 
installed in St. Louis, hlo., in 1898. Within a few 
years, thousands of Diesels were in use. Diesel con- 
tinued to make improvements. He gained a fortune 
and high honors from his invention. In 1913 he 
mysteriouslj' disappeared from a steamer on which 
he was crossing the English Channel. His important 
papers were missing also. No definite proof of his 
death was ever offered. 

Today Diesel engines are used widelj*. They have 
become progressively cheaper, lighter, and more effi- 
cient. Engines range in size from 15 to 1,500 horse- 
power. Diesel-electric locomotives haul crack pas- 
senger trains at record speeds, pull heavy freight loads 
up mountain grades, and perform switching duties at 
railroad yards. Cross-coimtiy truck and bus operators 
use Diesels because of their low operating cost. Ma- 
rine Diesels are in use in tugs, freighters, and smaller 
passenger ships and on many naval vessels. 

The Diesel is favored as a cheap and efficient power 
source in electricity plants, factories, nunes, and 
pumping stations. Diesel motors drive pumps, air 
compressors, tractors, hoists and winches, air-condi- 
tionmg and refrigeration machinery', power shovels, 
and many other industrial machines and tools. 


DIGESTION— Hozy the ALIMENTARY CANAL Does Its WORK 


T^IGESTIOX. What happens to food after it is 
eaten? We all know it is used by the body for 
energy and growth. To be used, however, food must 
be changed into a form that can be carried through the 
blood stream. 

Digestion is the process which changes food — carbo- 
hydrates, fats, and proteins — into soluble products 
that can be used by the body. The illustration at the 
right .chows how protein is taken apart and rebuilt 
into a simpler form. Both mechanical action and 
chemical action are necessary to do this. 

Human digestion takes place in a long tubelike 
canal called the alimentary canal, or the digeelice 
trad. The whole canal is lined with a mucous mem- 
brane. The structure of the digestive tract is shown 
in drawings on the following pages. 

Where Digestion Begins 

Digestion begins in the mouth. Here the food is 
cut and chopped by the teeth. The tongue helps mix 
the food particles with a digestive juice called salira, 
which is made in the mouth. Saliva moistens the 
food so it can be swallowed easily, and it chanses 
some starches into simple sugars. This is the fct 
step in digestion. 

It is important to chew food thoroughly to iniv 
it well with saliva. Thorough chewing cuts food into 
small pieces which are more easily attacked bv 
digestive juices. Food should not be washed down 
with quantities of liquid to avoid chewing. 


THE STORY OF A FOOD MOLECULE 




WHERE FOOD IS MADE READY FOR USE BY THE BODY 

MOUTH G nds fot 
and m xes t w thjol vc 
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Make so va soring 
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food fa wa d 


STOMACH Helds end 
m xes feed glands n 
Inng of uppe two 
th ds p educt d ges 
lv< u c« wh eh acts on 
protein (owe th d 
serves as pump 

DUODENUM F st pa t 
of smell n est ne b le 
from I ve b eoks up 
fat and u ce f om pan 
e eas d gesis oil food 
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ANUS End of d gest ve 
t act whe e the food 
wastes leave body 



91a 


DIGESTION 

From the mouth the food is swallowed into a trans- 
port tube, named the esophagus, or gullet. A flap 
called the epiglottis closes the windpipe while food 
is being swallowed. Peristalsis, a wavelike muscular 
movement of the esophagus walls, forces food donm 
the tube to the stomach. Peristalsis takes place 
throughout the digestive tract. It is an automatic, or 
involuntary, action, which is carried out m response 
to nerve impulses set up by the contents of the tube. 
IMien digestion is working normally we are imaware 
of the movements of the gullet, the stomach, and most 
of the intestine. Swallowing is a voluntary muscular 
action. 

Work of the Stomach 

At the bottom of the esophagus there is a muscular 
valve, or sphincter, through which food enters the 
stomach. This sphincter muscle keeps food in the 
stomach from being forced back into the esophagus. 
Peiistalsis in the stomach churns the food and mixes 
it with mucus and with gastric juices, which con- 
tain enzymes and hydrochloric acid (see EnzjTnes). 
These gastric juices are secreted from millions of small 
glands in the lining of the upper stomach walls. 
Drawings of them are shown below on this page. These 
glands pour about three quarts of fluid into the 
stomach daily. Similar glands in the small intestine 
also secrete enzymes and fluid. Hydrochloric acid 
secreted by the stomach sets up the sour or acid con- 
dition necessarj' for digestion. Certain remedies for 
indigestion are advertised as correcting this acid 
condition. If these remedies actually do get rid of 


the stomach acids it is not wise to take them. Acid 
is required for digestion in the stomach. 

The stomach chums the food into a thick liquid, 
called chyme, before it is passed on by peristalsis into 
the small intestine (see Stomach). Another valve, 
or sphincter muscle, controls the rate at which chyme 
is passed out of the stomach into the duodenum, which 
is the name of the upper small intestine. The duo- 
denum is about ten inches long. 

Little bj’ little, as the digestive process in the 
stomach is completed, all the chyme is passed through 
the sphincter into the duodenum. This peristalsis is 
regulated in part by chemical products called hor- 
mones and in part by' nerve responses (see Hormones). 
This process does not take place all at once. It con- 
tinues over a period of time. 

It takes from 30 to 40 hours for food to travel the 
length of the alimentary' canal. Different kinds of 
food are held in the stomach for vary'ing lengths of 
time. Starch and sugar are held in the stomach for 
a short time only, usually' no more than one to two 
hours. Protein foods are there from three to five 
hours. Fat foods may' remain in the stomach even 
longer than proteins. This is why' eating a heavy dm- 
ner of meat, potatoes, and gravy' satisfies our hunger 
longer than one made up of sweets or greens. Food 
made up of easily' digested carbohy'drates passes 
quickly from the stomach and into the .small intestine 

The stomach is an extremely important organ, but 
it is not essential to life. People who have had 
their stomachs removed are frequently able to liie 


STRUCTURE OF THE LINING OF THE DIGESTIVE TUBE 

1. The mucous membrane of 
the stomach is honeycombed 
with millions of glands that 
secrete mucus, enzymes, mo 

acid. These secretions do the 

chemical work of digestion 



1 A section of stomach lining showing glands 


3. Mognified view of gland tubule 
cot down through the middle ' 


2. Cells (A) are mucus-se- 
creting cells. These are call^ 

“goblet cells” because ot 

their shape and because they 
hold the mucus. Cells W 
that secrete enzymes mo 
fluid are called column^ 
epithelial cells. 


3. Cells lining the tubules ij 
the stomach glands 
tv .0 kmds. Chief cel^ ^ 
that are modified epithe^ 
cells which secrete ^n^yiD » 
and acid-secretmg cells [Mf 
that are only found m tn 
stomach. 



TURE OF THE DIGESTIVE TUBE 
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; TUBE by taking special foods in small quan 
tit eg many tunes a day The small 
intPttme is then able to perform all 
neceasarv digestion 

Work of the Small Intestine 
yi^ph iHxia Food products remain in the small 
/[*“'**“* intestine for several hours Twobrge 
glsuds the liver and the pancreas 
'wiiXf connect with the small mtestme by 

duett or tubes Through these ducts 
the hver and pancreas pour secre 
_ — t fj, ^ tiers wh ch further aid d gestion 

, A « » Fluid from the pancreas is called pan 
creatxc lutce Flm 1 from the liver 
— •J 18 called 6 tfe Although the pancreas 

IS only finger-sized it secretes about 
a p nt of pancreatic juice a day The 
pancreas s one of the most mportant glands in the 
body Its fluid is the great digester of all food types 
carbohydrates protein and fat 
One of the d^estive enzymes conta ned m the pan 
crealic juice % iryptm. which helps digest protein 
foods Other enzymes are Qinj/fase and msftase wheh 
help digest carbohydrates The pancreatc enzyme 
Upaae along n th bile from the 1 ver helps digest fat 
B le however does not conta n important enzymes 
Bile IS stored m the (rah bladder a small hollow 
organ located just under the liver We could not live 
nilhoul the liver but the gall bladder can be removed 
by eurgery without serious effect 

e liver stores glycogen for later use by the body 
and furnishes clott ng materul for the blood Wlien 
fully d ge«te I proteins are changed into omino eeuf< 
fat foods are changed into fattj andt and carbohy 
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drates are changed into sugars. These soluble food 
products aie dissolved and then absorbed into the 
blood stream through the walls of the small intestine. 

iiTiile food is in the small intestine it is further 
diluted b 3 " fluid secreted by the intestinal glands at 
a rate of from five to ten quarts dailj'. The length 
of the small mtestme is about 21 feet. By the time 
the diluted food products have traveled its length 
most of then valuable substances have been absorbed 
into the blood stream. 

IIow Food Is Absorbed 

The lining of the small intestme contains many 
folds. These folds increase the surface area which 
can be in contact with the food products. The lining 
surface of the intestinal folds is further increased 
by many fingerlike projections called inlli. These are 
shown greatly enlarged in the pictures on the pre- 
ceding page. The digested food is passed through the 
cell membranes of the villi mto the blood and h/inph, 
which cany it to the cells. The body can then use 
the food for energy and growth (see Blood). 

Peristalsis moves the undigested parts of food 
from the small intestine into the large intestme. 
Peristalsis contmues in the large intestine but at a 
much slower rate tlian in the small intestine or stom- 
ach. Although the large intestme is only five or six 
feet long, from 10 to 20 hours is required for waste 
material to pass through it. Here most of the water 
which was mixed with the food is removed through 
the walls of the large Intestine. The waste is turned 
into solids wluch are passed from the bodj' b 3 '' 
excretion. A semivoluntary spliincter at the anus 
controls excretion. 

In addition to the rectum and anus, the large in- 
testine is made up of thiee parts, the ascending 
colon, the transverse colon, and the descending colon 
(see Physiologj'). The contents of the small intestine 
enter the ascending colon through a sphincter muscle, 
which prevents their return. This sphincter is similar 
to the other sphincters through which food enters 
each part of the digestive tract. In the ascending 
colon fluids and salts are absorbed. Water taken w ith 
meals is absorbed here. Water drunk between meals 
is mostly absorbed in the small intestine. In the 
transveree colon more water is removed from the 
waste matoiials until they are in solid form. The 
descending colon is a container for w aste. 

In the colon there are large numbere of bacteria. 
These bacteria aid in digesting the remaining food 
products. They also produce folic acid, which pre- 
vents anemia, and several vitamins which are impor- 
tant to health (see Vitamins). 

How Plants and Animals Digest Their Food 

EnzjTues help plants and animals digest their food 
just as enzymes help man digest his. An enzyme, di- 
astase, helps plants break starch down into sugar. 
Another enzj'me, maliase, acts upon malt sugar. Some 
plants produce fat foods. Lipase, another enzjune, 
changes these fats to usable forms for the plant. 
Proteins too must be changed before plants can ab- 
sorb them (see Enzymes). 


Meat-eating, or carnivorous, animals have digestive 
systems which are shorter and simpler than plant-eat- 
ing, or herbivorous, animals. Plant-eating animals fre- 
quently have longer small and large intestines made up 
of several additional sections. The cow, for example, 
has four sections to its stomach {see Animals; Rumi- 
nants; Stomach.) Bacteria in the intestines of herbi- 
vorous animals do much of the digestive work. 
Diogenes {dl-dg'c-nez) (412-323 B.c.).jMany stories 
are told of this eccentric Greek philosopher. At one 
time, it is said, he was seen carrving a lantern through 
the streets of Athens in the daytime. When he 



was asked win* he was doing so, he answered, I am 
seeking an honest man.” 

Diogenes came to Athens from the Greek colonj of 
Sinope, on the Black Sea. He adopted the philosophj 
of the Cxmics, who taught that to attain wisdom and 
virtue one must give up all the pleasures of life, 
stand in the waj' of self-masteiy. So he got rid of al 
his possessions, except a cloak and purse and a wooden 
bowl. He even threw away' the bowl as unneces^rj, 
when he saw a boj' drinking from the hollow of Ins 
hand. He lived in a cask or tub. 

At one time he made a x'oyage and was captured oj 
pirates. Thej' sold him as a slave in Crete. 
asked his trade he replied that he knew no trade bu 
that of gox'erning men and that he should be sold o 
a man who needed a master. He w as sold to a inaster 
who took him to Coiinth to conduct the education o 
his children. There he became famous. 

Once Alexander the Great came to see him 
inth and asked him if there was any favor he could o 
him. Diogenes replied that the onl.v thing Alexander 
could do for him was not to stand between him an 
the sun. Diogenes died at Corinth and a pillar was 
erected to his memorjx 
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Dionysus (at-^i'sus) a beautiful ^^ontli was 
wandering done on a sea beacb m Greece— «o the old 
story tells ua— when a band of piratea approached 
Knowing that his beauty would command a good 
price in the slave markets of Asia they seized the 
youth and earned him to their vessel But there the 
fetters dropped from his Umbs 
“We have tned to bind a god! ’ cned the pilot, aahe 
beheld the miracle “Let us restore this youth to the 
spot whence we took him, lest the immortals ajBict U3 
with adverse winds and storms ' 

Heedless of these words, the pirates set sail for the 
open sea But presently the ship stood still Ten- 
dnls of ivy twm^ about the oars The masts and saila 
were quickly covered with vines laden with ripening 
grapes Strains of magic flutes were heard and 
streams of fragrant wine tncUed over the vessel 
The terrified crew entreated the pilot to steer for 
the shore But it was too late The youth changed 
into a roarmg lion, rushed upon the captain and tore 
him in pieces The sailors leaped overboard and were 
changed into dolphins Only the pious steersman 
escaped this fate The captu e mumed tus true form 
as the great Dionysus, the god of the vine end the 
growing principle of nature 
This 18 but one of the Quay adventures that befell 
Dionysus, during a time when he lived on earth and 
traveled from country to country, teaching men to 
cultivate the grape and to moke wine Often he rode 
m a chanot drawn by boos and leopards and was 
attend^ by satyn and bonds of danemg women 
called Bacchantes 

DiODysus was the eon of Zeus (Jupiter), the god of 
the e^, and of Semele, a goddess represenlu^ the 
earth The ^ouns called him Bacchus In bis early 
years he was cared for by an aged satyr named Sdenus, 
who remamed one of hie favorite companions Di<> 
nysus was represented m works of art as a beautiful 
youth, crowned with a me leaves or ivy and wearing 
a faun skm over his shoulders His festivals were cel^ 
brated with processions dances, and choruses, out of 
which grew the Greek drama and the Gredc theater 
la Rome the Bacchanalia, or festival of Bacchus, was 
celebrated every third year but it became so unmoral 
that in the year 186 b c the Roman Senate forbade it 
(See Drama) 

Evejy nation maintains 
agents called diplomats to protect and promote its m- 
terests in foreign countries They work under the di- 
rection of an official of the home government called 
the foreign minister or, as in the United States, the 
secretaiy of state (see United States Governmoit, 
section on the Department of State) 

Before the days of rapid communication by tele- 
graph, cable and radio diplomats were accredited in 
four ranks or grades according to their authwity to 
speak for their country Iirst came the ambassador 
His word in negotiations was considered decisive 
and blading upon his country h-evt came a minister 
plenipotentiary, who was sent on special nussiooswifli 
an authonty equal to that of an ambassador The 


third grade was a minii>ter resident, who handled rou- 
tine affairs but lacked the full authonty of an am- 
bassador The last grade was that of charge d affaires, 
who evercised temporary authonty m the absence of 
a diplomat with eupenor authonty 

Modern t\orklnga of Diplomacy 
Today these distinctions of authonty have largely 
disappeared, smee diplomats of eiery grade can refer 
important matters instantly to their home goiem 
ments for decision The distmction survives chiefly m 
eocial prestig'' and digmty Leadmg nations accredit 
diplomats to other important nations as ambassadors 
These ofiieiiUs maintain impressive headquarters 
called embaasiet and on formal occasions they I-iVr 
precedence over everyone except heads of govern 
ments The ^ atican calls its representatives nunrtos 
buttheyrankasambaasadors Lessimportantpostsaie 
entrusted to mmisters who nmmtain legations The 
least important posts or those temporanly vacant are 
held by charges d affaires Altai hea are representa- 
tives of army navy or air servuces who ate classed 
as dipknoats but they act as observers for their 
services and do not conduct diplomatic negotiations 
On 8|)ecial occasions mtemational bodies such as the 
UniW Nations and the Organ lation of American 
States may conduct negotiations 
Diplomatic representatives are immune to arrest 
for minor offenses m the country to which they 
are accredited, and their residences are considered 
part of the soil of their home countries In event 
of war, they are granted safe conduct home 
Diplomats ha\-e been important officials since the 
time of the Byzantine Empire At first, ambassadors 
were sent only on spenol missions to the barbarians 
or to Rome But these proved so valuable that \ enice 
be^n sending permanent representatives to neighbor- 
bg states and the custom soon became general The 
different grades of diplomats were established by the 
Congress of Vienna in 1815 
Ambassadors and ministers are appomted by the 
highest authority in ft government— in the United 
Slfttee, by the president They are assisted by eec- 
retanes of vaneus grades In the Amencan service 
thene positions are under civil service, and vacan- 
aes at the bottom are filled by competitive ezamma 
tion Training for the work is given m a Foreign 
Service Institute in the Department of State 
The Importaat Consular Service 
In addition to diplomats all larger countnes main- 
tain consuls in foreign lands Consuls are commercial 
representatives, ' a nation s lookouts on the watch- 
toweis of international trade ” They are stationed 
at all the important centers of commerce in the w otid 
and not only supervise exports to their own countnes, 
and give advice and help to their countrymen abroad 
but they aI«o seek out conimercial opptorfumlies in 
foreign lands and report these to their home govern- 
ments In the United States, these reports are sent to 
the Department of Commerce and distnbufed to busi- 
ness industry and hbranes in the department s 
Foreign Commerce ireetli/ or in specul bulletins 
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How We Know DIRECTIONS and FIND Owr Way 


■r\IRECTIONS. Ev- 
^ eryone should be 
able to find his Tra3' 
about in unfamiliar 
places. In remote open 
countrj' this abilitj* is 
essential; manj’ have 
lost their lives because 
they could not tell 
directions. We should 
all know how to use 
a compass (or get 
along without one) 
and be able to read 
a map. 

To start, ve must 
know •v\hat a direc- 
tion is. It is not a 



Twro handy direction finders are the compass and a watch. To use a com- 
pasSt lay ^ flat aad turn it until the N on the card is under the north-seekinr 
needle. Then yon can tell directions by sighting across the compass. The 
lone tree in the picture, for example, is northeast. You can use a watch as 
a compass on sunny days by pointing the hour hand at the sun. Halfway 
between it and twelve o'clock (standard time), the direction will be roughly 
south. You can read more about these and other methods in this article 


i- 


place we go to. It is a line 
or course. H you are at A (little picture) and j-our 
friend^ is at B, the line between A and B marks a 

direction. To join j-our friend, fol- i - - 

low this line, lour friend’s place r. 

at B is not j-our direction. It is 
your destination. 

^lost of us know the directions 
north, south, east, and west. We 
see them marked on compass cards 
as X, E, S, and W. Thej- are called the cardinal 
points of the compass. BeUeen them are other 
directions such as northeast (XE). You can find more 
about compass directions in the article Compass. 

Using the Ck)mpass 

How do we find and follow directions? The best 
waj' IS to use a compass. It works because the com- 
pass needle will always si\-ing untU it lies in a north 
and south line. On most compasses, the needle end 
that pomts north is marked with dark color. 


But the comnass 
■will not tell directions 
unless it is used cor- 
rectlj". You are veiy 
likelj^ to get wrong 
directions if j-ou tn 
to use it nhile you 
are walking. You 
should set it doivn 
flat, being careful 
that no iron or steel 
is near b}*. Wait until 
the needle comes to 
rest. Then turn the 
compass carefulh' un- 
til the X mark on the 
card is straight under 


The Sun and the Stars Can Tell Us Directions 


the north-pointing end of the needle. Xow your com- 
pass IS readj' for use and j'ou can tell directions. 

To do SO, remember that the directions run out 
everyw here from the pivot of the needle. So to tell 
anj' direction j-ou must look along a line over the 
pivot. For an example, look at the picture at the top 
of the page. Suppose you want the direction to the 
lone tree on the honzon. Get on the side of the com- 
pass away from the tree and look over the pi\otat 
the tree. Your line of sight w ill cross a marb'ng on the 
card. That is the direction. In this e'uimple it is 
northeast (XE). 

The picture also suggests how to keep a direction 
w hen you are w alldng. Suppose j’ou are in the locality 
shown and j'ou w ant to go northeast. Do not tiy to 
keep J-our direction with the compass while j-ou walk. 
Place the compass correctlj* on the ground and look 
northeast from the needle pivot. Pick out some land- 
mark in that direction and walk toward it. In this 
example, the lone tree will be your landmark. When 



sun or shadows to tell directions ' II ZZ , , . , , _______ 

^ n rises m the east after snnset and crosses of. sword, is good for finding directions on J 

after sunset. Late m April it is about t™let Early m March it is doe sontb 

MIC west waen aignt comes* 


“ ^ »5 DIRECTIONS 

you react it, use the compass to select auotterUnd- The Bun marks other directions at sunrise and sun- 
mark, if you are m thick bushes or trees, u«e the com- set In June, it rises nearly m the northeast and sets 
pass to tell the direction of the sun and the shadosis nearly m the northwest In December it rises more 
It casts Compare them with the direction in which toward the southeast and sets toward the southwest 


you want to go. 
Then use the sun 
or (he shadows as 
your guide and 
check often with 
the compass 
Star and Sun 
Directions 
The stars and 
the 6un can also be 
used fordirections 


Can You Pass this Quiz 
on Directions? 


1 now do jrou find (lie dicccboos cMt or west of 
where >onh'rer 

2 On a ( tear t»gb( Im>w can you Bad which direction 
la north? 

3 Haw do you find directtona on a ^obct On a flat 


In other months the po- 
sitions are between these 
limits They can be 
checked easily by mak- 
mg a shadow board 
“ Simply set a thin stick 
upright on a board and 
mark where the shadow 3 
fall at different times 
^ ilh a watch you can 
fell directions roughly 
from the sun at any 


The best way at night IS to take * Wliat «t, u. « due «et of New ^ ^ 

direction from the North Star Berhn l.»do« fifednd or Rome' time of the day Simply 

An easy way to find It 18 explained ^ In St Lm a wh»t American oty » due eouth? po,nt the hour hand at 
m the article on Astronomy To the sun Halfway be- 

find other directions by this « On earth a auriae* -hat is down t What « tween the hour hand and 
method, face the North Star noon will be south In 

East wOl be at your right, wen at ? ‘Jill'S^ « XlrT themormng youusethe 

your left, and south at your back up .tuk.®rtor down fom iai^n, left side of the watch In 

Other conxtellaUoDS of stars * l»*teoet«citosay upoot.b wd don^th-T afternoon you use 
will tell directions, if you know 9 Does tb« St Lawrsnee Ri»*f If the 

tow to use them A picture on the *** ^ watch shows daylight 

oppo«ite page tells how to use the i# On a tnp to the saomi wbat J~ f living tune, use cme 

constellation Onon "iou can use uSai ** o’clock instead of noon 

others, once you learn to recog- y , .,,.,ra. r*a4 uua amHa ^ This method works bet- 

nise them But you must know ter at some seasons than 

how they move during the night and how they change at others because clock time and sun time are not 
thsir places in the sky from month to month always the same, and for other reasons (tte Tune) 

The sun too tells directions An easy one to check DirectSont in cities 

IS south The sun will be m the south at noon You In your home community you have no trouble with 
can check the time by watching a shadow il you do diiectionn But many people get coniueed or lost in 
not have a clock or watch At noon, the auo »s at its strange cities and towns Hasty first unpres'ions 
highest for the day Therefore, it caste the shortest cause much of the trouble For example, many visi 
shadow If you mark the end of a shadow when it is tom m San Francisco get an idea that the main thor 
shortest, your mark will be north of the sun oughlsre. Market Street, tuna east and west It does 
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Finding Direcfions on a Globe 



CflQ joa tel] the direction 
from New York to Madrid 
on this globe’ If yoa trr 
by simply looking, you will 
be wrong* But notice that 
each city is about on the 
■tOlh parallel of latitude 
north of the equator. Hence 
Madrid IS due east of Kew 
York If we look at the 
Southern Hemisphere, we 
find that Buenos Aires is 
west of Capetown on the 
34th parallel. 




not. It runs more 
nearly northeast and 
southwest. But li- 
ters get the wrong im- 
pression and they are 
confused as long as 
they stay in the citj-. 

A good rule is to 
check directions as 
soon as you enter a 
strange city or town. 

If you can see the sun 
or stars, this is easy. 

If not, get a street 
map and examine it. 

!Most automobile travelers use road num- 
bers and signs to find their ■nay. But it is 
easj- to become confused and to follow road 
numbere the wrong vray, unless you check. 
The best "n ay to check is to use a road map. 
Watch it for the towns ahead on the road 
you want. Then watch the signs for the 
names of these to-mis. Watch the sun also. 
If you are going east, it ivill be ahead of 
you in the morning, at your right at noon, 
and behind you in the afternoon. 

Finding Directions on a Globe 

Even if j'ou are not out of doors or travel- 
ing, you still need to know about directions. 
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Man3' questions about directions come from studyinz 
geography. Events in the news make j-ou wonder 
v> here places are and ivhat their relations are to other 
places. These questions can be answered by usin; 
globes or maps. But you must kno'a' the right Trar 
to use them. 

The three pictures on this page show how to use a 
globe correct!}'. You will soon find that you cancoi 
tell directions by simply looking at the globe or meas- 
uring. But you can do so easily by using the licK for 
latitude and longitude. 

The horizontal or ‘left and right” lines are paral- 
lels of latitude. They always point e.xactly east and 
west. The “up and down” lines are meridians ci 
longitude. They point e.xactly north and south. 

The parallels circle the globe and are alwavs equal 
distances apart. This keeps them parallel, so th»v 
ne\er come together. But the meridians come trr 
gether at the North Pole and at th 
South Pole. They are farthest apart at 
the equator. Each kind of line is num- 
bered in degrees, as explained in the arti- 
cle on Latitude and Longitude. 

Now notice another important fact 
about these globes. Each one has its ass 
tilted 2314 degrees from the venH 
(straight up and do'wn). They are drawn 
this way because the earth is tilted rela- 
tive to the sun at this same angle. So 
most globes are mounted to have thn 
same tilt. That b 
why we are some- 
times misled whea 
we tr}' to find Erec- 
tions by looHng a* 
a globe. 

We think that 
north is “up and 
south is “down. 
But this is not true. 
North is the direc- 
tion toward the 
North Pole. South 
is toward the South 
Pole; and each po'e 
is tilted away froai 
being up or dciwn 
But the meridian 

always point towanl 

the poles, wherev^ 
they are on te 
globe. So they al- 
ways show north 

What AneriMn cUg 
are east, 
and south of 
one citr m 
fjoa IS sbo^ ®3 f*-* 
map at the lop 
next page. 
located by 
allels of 

nendiAna of loap 


Here joo might guess 
at first glance that 
Capetown is sooth of 
Stockholm.But what is 
the direction between 
XiOTosibirsk and Be« 
Dares’ You can tell 
by checking against 
meridians of long!- 
tode. Stockholm and 
Capetown are near 
the meridian for 20’ 
east of Greenwich. 
The others are near 
the meridian for SO’ 
east. In both instances 
the direction is north 
and sooth. 
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Finding Directions on ' 

Three Kinds of Mops | 

and south correctly In the I 
feame way, paralWs ot lati- I 
tude alwajs show cast and 
west correctly ! 

The pictures on the oppo- | 

Bite page show simple exam- 
ples of finding directions on a ' 
globe In each one the places 
lie east and w cst or north and 
Bouth of each other But jou 
can use parallels and meridi- 
ans to find otiier riirections 
If place A IS both south and 
east of place B find the near- 
est mendian and parahel to 11 S\l> )\ \ 1 \) 1) 

each one Then measure the ( j ^ it \ ! / i I 

east-west distance alone a pgL ’"wt _wiii (. art . . _ I] 

patallel and the north-sovith ‘rr.t st exvn sMtk. »ei st veu» '-thsM 

distance along a mendm 

Draw these on paper Put ‘ui* St Uuiv ««• Oflt4#». »»« ti*ew*»4 »r« s.»r 1S» B^ndns «or eo'*«H J«*/jJ»rJe 
eath Plata ,l tba nsht .pate -- .ui .« -a » . M,.~, 

from its parallel and meridian Then connect llie two For aicurate directions you must find a peat circle 

places Lay the parallel of >our drawing ea^t and course This can only \« done by difficult calcula* 

west acrobs the middle of a compass Then read the tiuns, except \7ith n special lund of map called a 

direction of the line juiQUig the two places Itnillbe gnnronmc projection (For an explanation of great 

roughly correct, unless you have i.io«sed a pole eirdc courses, sre the article Navigation Kor tiio 






gnomomc projection, tee 
the article Maps) 
Finding DIrectloDt 
on Maps 

To find directiofij on 
maps, the best rule ja 
to use the parallels and 
mcndians just aa you 
did on the globe Many 
people think they do not 
Jiave to do this They 
think that “up” on a 
map (toward the top) 
13 north, “down” is 
south, and ‘ left” and 
' nght” are east and 



west But usually this idea la wrong, 
especially if the map shows an area aa targe 
a.x the United States or North America 
TIaj tlwce maps on this page show why 
All maps are flit But they must show 
the curved surface of the earth aa besttliey 
c in To do this, many maps show the psral- 
Kh and the menUidns somewhat as you 
would sec them it you were looking from a 
distance at the region on a globe 
It you look at the Umted fatales on 
a (dobe, you will see the menduos draw- 
ing U^ether toward the north Toward the 
east and west edges of the map you wiUsee 
the parallels curving upward 
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Directions on Some Special Kinds of Maps 



The map at the left, caUed a f^olar froiec- 
tton, IS drawn around the North Pole. So 
the hnes running out from the pole all run 
south. The circles are the east-west paral- 
lels of latitude. Notice also how the mao 
shows the southern half of the earth. You 
could not see this half if you looked down 


What 

What 


“Up” and 


Most kinds of maps imitate this appearance in some 
tvaj% In the maps on the previous page, the first one 
USK curved meridians and cun-ed parallels. The sec- 
ond map uses straight meridians and cun-ed DaralWu 
But neither map shows “north” as “u?- ^ so on* 

Twv meridians and parallels go. 

A hp straight meridians and parallels, 

^d up IS north. Tliis is a special map called a' 
Mercator projection. It shows sailors and aidators 
their directions from place to place and it does tte 
accurately. But it gives a false ^ 

idea of the earth's surface. And 
the strange thing is that the 
idea is false because the north- 
south lines run straight up and 
down. 

Notice how these lines run 
on a globe. The3^ all come to- 
gether in two points, the North 
and South Poles. They should 
do this on a map if the map 
includes the poles. On the 
first two maps they would 
meet at the North Pole if the 
maps reached that far. But 
on the Mercator map the lines 
all run straight up. So eiery 
place on the top line would be 
the North Pole. The map 
maker has “stretched out” 
the pole, which is actually a 
point on the earth or a globe 
into a line as wide as the map’ 


^ ■T*'' “ K'o*>e. But the map 

wT •’'* south-pointing 

strei^^ng the southern lands 
around them. The South Pole is stretched 
into a cu-cle around the edge of the map. 

Jrnu'H'ro'* World arranged 

around Washington, D. C.. as, a center. It 


Is an azimuthal e^'ctfitant projection. Kotite 
that the short line from the United Stit» 
to Liangchow in China starts north tbu 
changes, pointing soath as it passes 

pole. This suggests that the nght way 13 

read the direction between these places is 
east or west along a parallel of Uhtpce. 



Canada and other northern lands have also b«a 
stretched out badlj'. You can see this bj’ comparing 
Canada on the map with Canada on the globe. So tie 
Mercator map is good for directions but not for shoT- 
ing land, especiallj* northern or southern land. 
Using Polar or “Air-Age” Maps 
Knowing how to tell direction from meridians and 
parallels is especiallj' important for using polar maps. 
Because of their special qualities, polar maps are some- 
times called “air-age” maps. Instead of haring north 
at the top and south at the 
bottom of the map, it has the 
North or South Pole in the 
center. This kind of map h 
called a polar projeciion. The 
map at the top of this page 
(left) shows how it looks- The 
meridians run out from the 
pole like the spokes of a wheel, 
and the parallels of latitude go 
around in circles. Bememte- 
ing this makes it easy to nn 
directions on such a inap._ 
This map has the ^o^i 
Pole in the center. At any 

This globe shows the tree 
of “up” and "down.” f 

away from the center of [je ^ 
deep within the globe; 
toward the center. They 
allel to the earth’s surface. Tc T 
oppositely for two ici 

site sides of the earth m Sp^ . _ 
New Zealand if we view then 
space. To both persons, now 
“down” feels the sape. * 
the puU of earth’s gravi y» 



place on it, north is toward the 
pole and south is ai\ ay from the 
pole Thedirectioncanbejudged 
from the nearest meridian East 
and west can be judged from the 
nearest parallel of latitude An 
illustration with the South Pole 
at the center can be seen in 
the article Antarctic Continent 
Another type of "air age ’ map 
has a place other than one of 
the poles at the center On the 
opposite page is a map with. 
\\ ashington, D C , as the cen- 
ter As you can see the gnd 
of meridians and parallels is pe- 
culiar looking When you can 
figure out directions on a map 
of this type, you really know 
about directions But you can 
do so if you remember the rule 
To find any place on a map 
always judge directions from 
the nearest meridian and par 
allel (For more infoimution 
about maps and how they are 
drawn, see Maps ) 

tVharlJ Up" and 
What Is "Down '? 

These maps have shown us 
that the meridians can keep us 
from imstaking “up” for north 
and ‘ down” for south An e\en 
better way to avoid confusion is 
to know what we really mesa 
by up" and “down " 

We all have some idea of what 
the words mean Wlien we are 
standing, our feet are 'down 
andourheadsare'‘up' ‘Down’ 
IS also the way au object falls if 
it is let loose in the ait And 
we dig “down” if we want to 
dig a hole into the earth 
All these facts suggest the 
true meaning of ‘ down ' It is 



always the direction toward the 
center of the earth Everything on the earth is always 
drawn in that direction by the force irf gravity. 
IITierevet we are on the earth we always fed this 
pull So we never have any doubt about which way 


Today wekaow that “up” and 'yon a” are the same 
CTCrywhere The earth revolves once m every 24 
Jjouis And every momBUt of that time our feet are 
lidd finzily “down" toward the center of the earth by 
the force ^ gravity 


W e can understand too that the rule is the same 
everywhere on the earth Failure to understand this 
has caused many mistakes In the days when CdunH 
bus discovered America, the force of gravity was not 
Understood, and many people wondered about eondi- 
tions on ‘ the other side of the earth. ’ Many of them 
Wondered why people “on the other side ’ did not fall 
off into the sky They even wondered if the others 
might have to stand on their heads 


Knowing Uus rule also prevents mistakes of the kind 
many people make because they confuse “north ’ and 
*up ’ These mistakes are common because map 
tnakers usually place north toward the top of the 
map Then north looks ' up ’ if we see the map in a 
book or hong on a wall. This is what causes the 
mistakes 

People look at a nver that flows north and wonder 
how It can flow up The map above shows two rivers 
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DIRECTIONS 
Combining Norfh or South and "'Up" or "'Down" 




These pictures show that a compass direction like south or north can be combined with an up or down direction. In each example, the 
combination of the two directions is the opposite in result of the common expressions “down south” or “up north,” So we see that 
these expressions do not indicate an; real relation between compass directions and up and down; the; are simpl;a manner of speabo; 


and how they flow. People also say that Florida is down 
south from Ohio, and Canada is up north from the 
United States. 

Actually “up” and “down” have nothing to do with 
north and south. The last two directions are fixed by 
the poles of the earth. Up and don n are fixed by dis- 
tance from the center of the earth. We often go south 
and up or north and down. The pictures above show 
tn o common examples of such motion. ^ 

Finally, we can understand directions that slant up 
or down. The pictures below show one e.xample. We 
have another when we point north and xip at the North 
Star. We can understand these slanting directions 


bj* di-viding them into an up-or-down part and a direc- 
tion along the surface of the earth. 

Directions in Outer Space 
For a final test in understanding directions, we can 
imagine ourselves going to the moon on a space ship. 
Soon the earth would just be a large ball behind us, 
and ne would be floating beneath the stars. Thenne 
would lose all sense of directions. 

An astronomer might feel at home. He could still 
think of the North Star as “north.” But there •nould 
be no other directions as we know them. 

Stranger things would happen to our ideas of “up 
and down.” On the earth these are fixed for us by 


We Can Separate a Mixed Direction into Parts 





DISEASE 
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Whal obowJ "Up" and "Down" on a Trip !o the Moon? 



the force of grivity Down is where we would fall 
if not suppoited It is where we put our feet to hold 
us up 

Near the earth we would et U feel its puU So we 
would keep our feet toward the earth But as we go 
ahead the force of gravity from the moon would be 
getting stronger In time it would be equal to the 
force exerted by the earth Then there would be no 
pull either from the earth or the moon As far as these 
two celestial bodes are concerned we would just 
Boat inside the ship 

Our ship and our bod es would have their own cen 
ter of gravity and we would be drawn toward it 
With only this attraction considered we could stand 


comfortably feet to feet in the center of the st ip Of 
course there would also be a pull from the aun So w e 
would also fe^ a tendency to put our feet down 
toward the sun 

Then as we keep gomg the moon would exert 
stroller pull Soon we would want to put our feet 
down toward the moon So we would stand with 
our feet toward the nose of the eh p instead of the tail 
AU theae ideas are strange and peihaps puzzhng 
But progress with rockets and jet propuU on suggest 
that space ebips may not be far away If we can im 
agme the difference in gravitalional pull and other 
factors ID a rocket ship we will have a much clearer 
understanding of directions on earth 


DISEASES and How 

D isease In 1793 on epidemic of yellow fever 
killed more than one^ ghth of the people in 
Ph ladelphia Five years later m the same city one- 
tenth died of the same disease la 1832 a cholera 
ep demic killed more than one-tenth of the citisens 
of New Orleans Until the last hundred years cpi 
deraics like these were conunon 
The inysteriousness of epidemics added to the r ter 
ror No one knew what caused them — why they be- 
Mi/i viViy tfcAy fesi'.y died away People dreaded 
them more than they dreaded war 
Today serious widespread ep deraics fire r*re m 
civilized countries Science has removed the itoisl^ry 
from the worst epidemic diseases In doing so >t 
has found ways to control them • 

The conquest of deadly epidemics is a triumph m 
scientific progress But it is only one step fwward 
ui man s conquest of disease Since epidemics have 
been controlled people live longer Other types of 
dusease have become more important The goal of 
conquering these has repla ed the earlier goal of con 
trolling epidemics The fight against disease con 
t cues, and each year science scores new victoncs 
W e can understand both the fight and the victories 
better if we understand the undeilymg causes of dis- 


MAN FIGHTS Them 

ease Ue need to know too how the body itself 
fights disease It has wonderful means of defense 
recovery Taking advantage of these is often the 
best way to prevent or cure illness 

What Caused Epidemtes? 

We know today that epidemic diseases are caused 
by smaU orgaiusma such as bacteria that are pres- 
ent in air water and soil They may be breathed 
mto the body in air They may enter in food or wa- 
ter Insects carry many of them from person to per 
BOD or from animals to man Once we understand the 
cause of the diseases t> 6 can understand why they 
apiead so nip dly fbr example if a c ty s water sup- 
I^y was polluted every one m the city was ezpos^ 
to attack by organisms that spread in water 
Ihva&ng organisms cause many other diseases 
besdes those that produced the great epidemics 
T(%ether these diseases make up the cls'^ification 
known as tn/ecfunia diseases These are the ones 
we know most about today and the ones over 
which we have the most controL 

How Organisms Cause Disease 
The disease-producing organisms are true parasites 
After they haw entered the body they live there at 
the body s expense As they live and multiply they 


DISEASE 

irritate, cliange, and 
destroy surrounding 
cells and tissue. Even 
■worse, they manufac- 
ture poisonous sub- 
stances which enter 
the blood stream and 
tra'vel to various 
parts of the body. 
These poisons are 
called (oxins. The 
sum total of the dam- 
age the organisms 
cause is called in- 
Jedion. 

Some disease-pro- 
ducing organisms 
are one celled plants 
— ^bacteria or funp. 
Others are one-celled 
animals — protozoa. 
Still others are more 
difficult to classify. 
Rickettsiae are plant- 
like bodies similar 
to bacteria. ViTuses 
have certain charac- 
teristics of living 
organisms, but some 
of them, at least, are 
actually molecules of 
protein (see ^Trus). 

Infection-produc- 
ing agents are all e.v- 
tremely small. Most 
of them can be seen 
only with the help of 
a microscope. Viruses 
are invisible even 
•with a high-powered 
microscope, but some 
have beenseen'withan 
electron microscope 
(see Microscope). 
Because they are ex- 
tremely small, these 
various disease pro- 
ducing agents are 
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THESE GERNrS CAN CAUSE DEADLY DISEASES 




These rod-shaped bacteria cause ty- 
phoid fever. The threadlike flaceUa 
help them to move about. 


Sanitary control of drinking water 
coai^uers these cholera germs. They 
are spiral-shaped bacteria. 




These diphtheria bacnii were once 
a leading cause of death. Today anti- 
toxin gives protection against thcou 


Tsetse flies inject these protoioa 
(trypanosomes) info man's blood» 
causing African sleeping sickness. 


AGENTS THAT CAUSE INFECTIOUS DISEASE 
The following list groups the principal infectious diseases accord- 
ing to the kind of agent that causes them: 

Bacteria: antfaras, baciUao’ dyscnterj-, bubonic plague, cholera, 
diphtheria, erysipelas, leprosy, meningitis, parat\’phoid fever, 
pneumouia, rabbit fever (tularemia), scarlet fever,* tetanus, ton- 
siUitis, tuberculosis, typhoid fe^er, undulant fever (bruceUosis), 
and whooping cough. 

^^irns. chicLen pox. common cold, German measles (rubella), 
infantile paralysis (pobomyelitis), influenza, measles, mumps, 
parrot fever^ (psittacosis), rabies, shingles (herpes zoster), sleeping 
sickness (epidemic encephabtis), smallpox, nrus pneumonia, and 
yellow fever. 

Protozoa: African sleeping sickness, amoebic dysenterj', kala- 
azar, malaria and yaws. 

Rickettsia: tvTihus fever. Rocky Mountain spotted fever, and 
trench fever. 

Fun^: athlete’s foot (dermatophj'tosis), ringworm of the 
semp (tmea capitis), and fungus infection of the ear, no=e, or 
other part of the body. 


known as nucrooiganisms. Popular names that have 
been given to them are "germs” and “nucrobK.” 

Organisms that produce infection may enter the body 
through the nose and throat. They do so in most of 
the infectious diseases of childhood, including scar- 
let fever, diphtheria, mumps, measles, German meas- 
les, and whooping cough. They enter through this 
route, too, to cause the common cold and influenza. 
Usually the microorganisms are spread in droplets of 
moisture coughed or sneezed into the air by infected 
people and breathed in by others. They may pass from 
infected to uninfected persons on contaminated cloth- 
ing or eating utensils, or even from hand to hand. 


Diseases that are 
communicated in 
these and similar 
w’ays are called wn- 
tagious diseases. 

Among organisms 
that enter the body in 
contaminated food 
are those of undulant 
fever. The bacteria 
that cause this disease 
enter the digestive 
tract of human be'mgs 
in milk from infected 
cows. In typhoid 
and paratyphoid 
fever, water as well 
as food may be the 
carrying agent. The 
germs of cholera 
spread in polluted 
drinking water. 

In many infectious 
diseases the infecting 
organism enters 
through the skin. Tbs 
bacillus that cause 
tetanus is an example. 
It is present in so3 
and goes into wounds 
along with dirt. lu- 
sect carriers (called 
t'cdors) deposit many 
organisms on the sur- 
face of the skin or 
in bites. Scratching 
then forces the organ- 
isms deeper into the 
tissues. Lice, tife 
and fleas carry Bick- 
ettsia. Bubonic 
plague is actually a 
disease of rats. Fleas 
that live on rats carry 
the plague bacteria to 
human beings. VIos- 
quitoes carry the pro- 
tozoa that cause ma- 
laria and the ■virus of yellow fever. Since mosquitoes 
are bloodsucking insects, they deposit the genn= 
directly in the blood stream (see Jlosquito). 

The Human Body Defends Itself 
The first protection the body has against gem^ 1 = 
the outer layer of skin (the epithelinm). This is a 
layer of protective cells which covers the true sKn 
and the mucous membranes. Most bacteria and other 
infectious agents are harmless vmleK they can pen^ 
trate this layer. Helping the epithelium to defend 
the body against invasion are secretions such ^ 
tears, sweat, and mucus. Irritation stimulates their 
flow, and they serve to carry off invading organism^. 
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THE&E EPJCaY guns KILL rVPHUs CARRIERS 



The secretjODs of the etomaeh are sad 
enough to kill many such organisms and de- 
stroy their toxins Vomiting, coughing 
and sneesing are all means of getting nd 
o£ harmful invaders 

If microbes pass the first hne of de- 
fense, cell? tailed phagorfftet meet their 
attack These cells engulf and destroy 
germs in a process known as phagocytoti* 

Some white blood cells (leucocytes) are 
phagocytes (see Blood) They larry 
phagocytosis in the blood when organisma 
get into the blood stream tVhen germs at- 
tack a certam area as in tonsillitis, 
they move through the walU of capillar- 
ies m that area to attack the invaders 
In this case moeropAagea help them These 
are large, amoehahke phagocides formed 
fay many body tissues They inoi’e through 
the body toward any infected area as if 
they had received a call for help Phago- 
cyte of a third Lmd cannot move Some, 
located m the lymph nodes, destroy bac- 
tena that become trapped there (tee 
Blood) Others, hnuig the blood passages of the Lver, 
spleen, and bone marrow capture and kill bacteria 
that enter these organs in the blood 

The Fighting AnMbodUt 

The leucocytes and macrophages have vigoroua al- 
lies in eertauL aubatances the tissues mskes to fight 
infection Theae substances are antibodies lattle 
IS known about their chemical composition or about 
how the body manufactures them But their action » 
laiily weU understood They begin to appear in the 
blood soon after germs invade the body borne anti- 
bodies stimulate phagocytosis Others make the mvad- 
ing organisms clump together Then they cannot travel 
so easi\y through ^e body and arc more likdy to be 
caught in the lymph nodes Still other antibodies, 
known as antitoxins, act as an antidote for the poisons 
the germs generate (see Antitoxins) 

The battle between antibodies on one side and the 
invading germs and their poisons on the other b^. 
comes the battle between the patient and his disease 
If his body cannot make antibodies fast enough, the 
germs wm and he dies If his body piodiK** enough 
antibodies quickly enough, he recovers In On* case 
antibodies remain m his blood They stay pftnnanent- 
ly after some diseases, including scarlet fever and 
measles, and for various periods alter other diseases 
As long as they remam the person a unniime to, or 
safe from, that particular disease 

How SiUence Conquers EpUendcs 

The first great victory in science’s conquest of 
epidemics occurred in 17% In that year Edward Jeo- 
ner of ^land performed the first vacciaatioji for 
smallpox (see Vaccination) Vaccination graduaUy 
put an end to one of the world's woret scoai^s, v» 
smallpox epidemic Sixty million people are bdiCTed 
to have died of smallpox In the 18th century Today, 
because of vaccination, the disease is rare 


Out JeoDer’s inventios of vaccination did little to 
clear away the mystery of epidemiu diseases Ko 
one really understood why vaccmation was success- 
ful ID preventing smallpox Mo one knew yet what 
caused the diseases that spread from person to per- 
son with terrifying rapidity A few people had Seen 
bacterm and protozoa thtou^ the early crude micr> 
scopes but th^ did not associate these tiny creatures 
with disease 

In the 1850 a Louis Pasteur the great French chem- 
ist demoDstrated that microscopic particles from air 
cause<i the sounog of milk and other types of fenoen- 
tatioo He became convinced that these particles 
were “germs of life’’ and that they caused fermentation 
by reproducing themselves This was s revolutionary 
Hlea, because the scientists of Pasteur s day be- 
lieved that the minute orgamsma they saw through 
the micixiscope were spontaneously generated 

Pasteur’s work led directly to the germ theory of 
di*etise that oighmsma present everywhere in air 
cause uifectina by gettmg into the body and multi 
plyiag there In IS76 Robert Koch a (German doctor, 
isolated the bacillus that causes anthrax, a disease 
of cattle He raised several generations of the germs 
in broth until he had a pure culture, free from other 
g^erma Then be mjected the culture into mice and 
nbbits and these ammaU developed anthrax This 
was the first proof that a particufar germ caused a 
partteular disease 

Dcscovenes then followed one another rapidly 
I^teur isoCated the germ of chicken cholera in 
and devised a vaccine for the disease A year later 
he auccesafutly vaccinated cattle agiinst anthrax 
En tSSf he perfected a Vaceme for the prevention 
and treatment of hydrophobia the temble disease 
caused m human beings by a virus from the saliva of 
dogs with nbKt Ivoch identified the bacillus of 
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modern weapons in the war on DISEASE^ 
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1 The audiometer produces reflated tonefirguals that make accurate hearing tests possible. 2 With 
this apparatus, called a nebuUzer, the patient breathes a mist of Kerm-^llins penicillin into infected air 
passages. 3 The electrocardiograph registers from the surface of the body the electric charges generated 
by the heartbeat. It writes them down as a series of waves on the paper shown rolling out of the cabinet. 
The shape of the waves tells the doctor whether or not the heartbeat is normal. 


causes this disease, 
and they do notknon 
how it spreads. Infan- 
tile paralj-sis (polio- 
myelitis) is another 
unconquered enemy 
In some years it strikes 
as many as 25,000 
people in the United 
States. The cause is 
knoiTO to he a idrus 
that attacks the celL 
of the central nen'ous 
system. Butnowayto 
control this \’irus has 
been found. 

The infectious dis- 
eases hose mysteneu 
remain unsolved are 
a challenge to medical 
scientists everywhere 
Each year brings new 
victories in the fight 
against them. In view 
of the progress 
since Pasteur’s da}', 
it seems certain that 
eventually all of them 
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tuberculosis in 1882 and the germ that causes cholera 
m human beings m 1883. 

Progress has been steady since the days of these 
great pioneers. Once medical scientists knew that 
germs cause disease, they could learn how the germs 
spread and so develop means of control. The measures 
ne take for granted today gradually came into use: 


In the meantime, medical science has been 
in many other directions. As the most deadly of tM 
infectious diseases ha've been brought under contro , 
diseases due to other causes than germs have become 
more important. Some of the vdetories scored agamst 
these diseases have been almost as spectacular as 
those won agamst the epidemic diseases. 


quarantining of patients ivith contagious diseases; 
use of antiseptics in hospitals and sick rooms; steri- 
lization of surgeons’ mstruments; use of antisep- 
tics m nounds; purification of water supplies; con- 
trol of mosquitoes, rats, and other germ carriers. 

Scientists have identified one by one the germs of 
most infectious diseases. They have developed vac- 
cines and serums to prevent and treat many of them 
(see Serum Therapy). They have created powerful 
drugs — ^including the sulfa drugs, penicillm, and 
streptomycin — that kill germs in the body ndthout 
harming the body itself (see Antiseptics). 

Victories Still to Be Won 

Not all the infectious diseases have been con- 
quered. The common cold is an ever-present enemy. A 
virus is accepted as its cause. The 'virus is known 
to spread in droplets of moisture coughed or sneezed 
into the air or passed from person to person on con- 
taminated drinking cups, towels, and so on. But no 
one has found a really effective vaccine to prevent 
colds or a specific treatment for them. 

Rheumatic fever causes more deaths among children 
from 5 to 14 than any other disease. Infection per- 
manently damages the hearts of many who survive it. 
Scientists have not identified the organism that 


Diet May Mean Health or Disease 

In 1795, when the British Na'vy ordered all sauoR 
to be given rations of lime juice, no one recognizea 
this as a step toward control of a group of often 
fatal diseases. Sailors had known for a long tune 
that scurvy, which killed so many of them on long sea 
voyages, could be prevented or cured by fresh v^e* 
tables and fruit, particularly bmes and lemons, bu 
neither they nor the doctors who treated them knew 
why this was so. Today we know that lack of vitamin 
in the diet is the cause of scurvy, and that vitamin b is 
plentiful in many fresh vegetables and fruits. 

Scurvy is one of a group of diseases known as ^ ^ 
deficiency diseases because it is due to a deficienc} 
an important food element in the diet. Other is- 
eases in this group are rickets, beriberi, pella^i 
and various minor disorders. 'The story of then 
identification and control has been for the mo- 


part the story of the vitamins (see Vitamins). 

Another kind of disease is caused by inetBcien^ 
ffmetioning of the endocrine glands. These glands 
ufacture hormones: substances which regulate ■varioa 
activities of the body. A gland may make too much o 
too little of its hormone. If it makes too much, 
in some cases of goiter, a surgeon may be able to la- 
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move part of the giand If it makes too htUe the 
missmg honaone may be supplied by aa extract made 
from the gUnds of animab One of the great victories 
of medical science was the conquest of diabetes 
a dLiease due to a deficiency in the pancreas with 
insulin extracted from the pancreas of aniioab 
^see Hormones} 

Mlergy or sensitivity to vanoua sub^ances 
causes many diseases These usually are not fatal 
but they cause much suffering (see Allergy) 

Some diseases are due to the fact that a part of the 
body did not develop normally before birth An 
example is the condition that causes some balaes to 
be known as blue babies These children ste bom 
with a defect of the heart or lai^e blood vessels which 
mterieres with the flow of blood to the hings (see 
Heart) As a result their blood never gets enough 
oxygen About I945an operation was devised that has 
meant life and health to many blue bah ea In this 
operation the Burgeon creates an arterial duetto allow 
more blood to flow into one lung 
Wayward Celia 

Ihobably (he most dreaded disease today is cancer 
To the biologist thia disease is a fascinating mys- 
tery o! hie and growth All human beings begm hie 
as a single cell and develop into a complicate but 
well-oTgaaued association of cells OecasiooaUy and 
no one kflowa why several cells turn traitor They 
begin to multiply antisocially-^ts d© the body’s 
cellular organisation This produces an alien para* 
sitio growth at the expense of the normal cells 
The growth may become a bmir* tufflor or cyst If 
it does it la easily removed and is not likely to 
return Or it may become a cancer Thisis a malignant 
growth Unless it is remoied early by surgery or ir- 
radiation it invades the tissues so extensively that 
it cannot all be removed In such cases it tecum sad 
eventually reaches a vital spot 
Sometimes white blood cells begin to multoply wilh 
out any known stimulus In time the wayw^ white 
cells overrun the red cells and the normal white cells 
This disease Is known as leukemia from Gre^ words 
meaning white Wood 

Cancer is second among causes of death m th* 
United States today In 1900 it was tenth In view of 
this mcrease Congress has authcwized a broad 
program to fight the disease both by educational 
measures to encourage early recognition and by 
research into causes and remedies In 194S-49 it 
appropriated 822 000 000 to carry out th© propam 
of the National Cancer Institute 

Disease* That Come wttn Al« 

’ The first and third causes of death in the United 
States today are heart disease and hemorrhage <rf (be 
brain (cerebral hemorrhage commonly caBed a 
stroke or apoplexy) In 1900 heart disease was fo^ 
i on the list and beroorrhage of the brain was 
f Heart disease as a cause of death is most often due 

to hardening of the arteries or high blood pressure 
1 (seeHeart) Hemonbage of the brain » due to har^ 
f mg of the artenes Doctors do not know the undeny 


DISRAELI 

ing cause of either hardPnmg of the arteries or high 
blood pressure but both of these conditions usually 
occur bte m life Their present high mcidecce seems 
to be due to the fact that people hve longer than 
they used to and so are more susceptible to diseases 
that occur with age. 

lilsiiA'ELt (dis-ratt) Benjamiv Eabl opBeacovs- 
Tiwia (18flk~I8Sl) A rtevet novelist and a brilliant 
atatesmau were combined in Benjamin Disraeh He 
rose to leadership of the Conservative (formerly Tory) 
party iP Gr»t Britain and twice he held the position 
of pnmo loiiuster 

Iq htf «>rly yearn Disraeh was handicapped by the 
fact that thwgh a Christian hiraself be was the son 
of Jewish parents He needlessly handicapped him 
Bell further by his foppish dress and theatrical man 
her The first tune he tried to make a speech m the 
House t>f Cocunons ndicule forced him to give up 
But before he did so be ehouted I shall ait down. 
Dow but the time is coming when you will heat me 

Disraeh worked hard to make this prophecy come 
true and before his death bis speeches were ajuoously 
awaited The debates between him and his great rival 
Gladstone leader of the Whig (Liberal) party were 
aome of the keenest that h&d ever been held m the 
House of Commons P^raeh was noted for his wit 
In 1846 when Sn Robert Peel the Tory (CoDserva- 
l ve) l^er abandoned the position of his party and 
advocated the repeal of the Com Law »— a Whig meas- 
ure— DisroMi declared that Peel had caught the 
I^gs bathing and bad walked oS with their clothes 

Fi^Uy Disraeli became the leader of the Conserve- 
bves m the Bouse of Commons Under his leadeiebp 
the Conservatves no longer opposed all progressive 
measures In IS67 be persuaded them to (hah the 
Wbigs by carrying through a Parliamentary Reform 
Bill extends (be right to vote even further than the 
Whigs bad suggested 

In 1868 Disreeh realized the wild ambition of his 
first yesrs in PaiLmment He became pnme min ster 
as head of the Conservative party His mmistry fell 
wiUuD » year but m 1874 he was again called to the 
ptemietehip TVus tune he remained m office 6« years 
As prenuer he waa much more acceptable to Queen 
Vietoiu than was Gladstone Disraeli waa the found 
cr of modem British unpenaUsm He purchased for 
Britain from the bankrupt Khedive of Egypt his 
(hares iP the Sues Canal and so safeguarded England s 
route to India In 1876 he had Queen Victoria pro- 
claimed Sknpress of India He played a clever part 
agamst Russia ui the Congress of Berlin (IS'S) 
h lnrlnwg ita progress m the Balkans and saving Tur- 
k^ Returning to London he churned that be had 
brought back peace with honor The Queen re- 
warded hun with the title Earl of Beaconsfield and a 
seat m the House of Lords In 1880 the Conservatives 
were defeated and he retired He died the next year 

Dm^ • •uecBM *3 a wnl«r waa due largely to hi* po- 
lif esi ezp«rteaee 0e waa (be first euecesafUl author of polit- 
ic*! Bin^ Soma of hia beat-Icnowa wntmga are V nan 
Om rtSM) Hennrtta T«mste (teSTl Gosungtby 
C18S4) Sybil (18iS) Tascred (1S47} Lothair (1830) 
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DISTILLATION 

Distillation. In many parts of the world the 
onlv sure way of getting pure drinking water is bj* 
the’ process called distillation. This consists simply 
of catching the steam from boiling water and cooling 
it until it turns back to liquid form. Water so 
obtained is pure, for rising steam does not carrj' anj* 
of the solid impurities from the original water. 

.Any liquid, if it gets hot enough, will boil and 
give off vapor, which may be cooled and condensed in 
the same way as steam; hence distillation finds many 
other important uses. Chief of these is the process 
called “fractional distillation” emploj-ed in produc- 
ing, among other things, gasoline and kerosene from 
crude petroleum, in making alcohol, pierfumes, etc. 

This process rests upon the principle that different 
substances will boil at different degrees of heat. If 
you heat a mixture of water and glycerin, 
for example, the water wUl begin to turn 
to steam long before the gh'cerin gets 
hot enough to give off its vapor. Bj’ 
keeping the temperature high enough to 
vaporize the water, but not high enough 
to vaporize the glycerin, 3 mu can collect 
and condense the water vapor, leaving 
the gh'cerin behind. In the same wax', 
when petroleum is heated the gasoline 
will come awaj' before the kerosene does. 

(See aleo Petroleum, subhead “Cracking 
Petroleum Cuts into Gasoline.”) 

DrVTNG. General!}' speaking there are 
two tx'pes of dix'ing — deep sea and shal- 
low water. In the latter, direct ascents 
may be made to the surface from depths 
of about 36 feet. Deep-sea diving, how- 
ever, requires stops at intervals on 
the way to the surface to equalize water 
and air pressures. Water pressure in- 
creases pounds per square inch for 
each ten feet of depth. As a dix'er 
slowly descends the pressures of water 
and air are equalized and more and more 
air is absorbed into the body tissues. 

The ascent, therefore, must be made in 
stages to allow slow decompression; 
otherwise the gas pressure within the 
body causes the formation of nitrogen bubbles 
which block the blood vessels. In tliis condition, 
called the “bends,” the diver has conx-ulsions. (See 
also Caisson; Helium.) 

The deepest open-sea dive known, 535 feet, was 
made off the coast of Scotland in 1948. A special 
suit was used which equalized internal and external 
air pressures. The United States Nav}- records the 
deepest simulated dive, in a presure ’tank, as 561 
feet. A newer device, called the aqualung, has be^n 
dex'eloped for individual pressure diving. (For descrip- 
tion of this apparatus, see Aqualung in Fact-Index.) 
The bathx^here, benthoscope, and b3th}'BC3phe 
are more elaborate submarine devices developed to 
explore far greater ocean depths (see Ocean; Beebe). 

Perhaps the most interesting work of the' diver is 


the salvaging of treasure. Nearly 25 million doikn 
in gold bars were recox-ered in this way from the hdl 
of the Laurentic, a British vessel sunk off the Ksb 
coast during World War I. 

In the construction of bridges, dams, undertivi: 
tuimels, waterworks, etc., dix'ers survey for fo-ocds- 
tions, caissons, and pile settings. Waterworks is 
large cities keep a dix'er employed constantl.v. its 
United States Nax-x- trains dix'ers in huge steel-p-e- 
sure tanks, thus artificially reproducing deep-wite 
conditions, and emplox's many to set submarine rakes, 
locate lost torpedoes, and examine ships’ bottozs. 
Deep-sea dix'ers are also used in sex'eral industris, s; 
in fishing for pearls, corals, sponges, and shells. Tl- 
darkskinned sx^immers of the tropics often perforr; 
such work xvithout any equipment, and some d 


WHERE STUDENTS LEARN TO STAY AT THE BOTTOM 



Two students at the Navy’s deep-sea diving school in vr 

exhibit the 20O-ponnd dixtag suits in whiti ther are about to be 
stout lifelines to the bottom of the Anacostia Sixer. Kodce the Euge — 
shoes worn by the diver at the left. They weigh I7}i pounds each. 

them can dive to great depths and remain 
water two or more minutes. . 

Dix'ing dress or armor may be of metal or ruh ^ 
Perhaps the most efiScient suit is one of alurMnn ^ 
loy, weighing about 500 pounds. The helmet is 
of copper, xvith xvindoxvs covered xvith 
leaden weights are attached to enable the diver 
descend rapidly. The shoes have lead sote to ^ 
able him to keep his balance, feet dowm 
municate xvith fellow workers on the ocean 
and xvith attendants abox'e by cords, speaking tu 
or telephonic apparatus. Air is supplied from a 
above through a flexible tube entering the 
The poisonous breathed air escapes through 
tube leading out from the back of the helmsi 
through a valve arrangement. 
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Some suits are “self contained ’ malting the diver 
independent of any connection with persons above 
water In one such suit a compressed air reservoir oa 
the diver s back supplies him with air by a self regu 
lating apparatus When he wishes to ascend he 
simply inflates his dre=s from the reservoir la 
another form the air breathed is filtered and tegen 


erated by means of an oxygen helmet The oldest 
successfid diving apparatus still occasionally used 
IS the diving beU a big iron cylinder closed at the 
top uid open at the bottom When this is lowered 
into the water the air in it keeps the water out 
Fresh air is pumpel in from above and a special 
arrangecnent idloivs the foul air to escape 


DIVISION — ^ Basic ARITHMETIC SKILL 


D ivision The diagrams at the right 
show two different uses or meanings of 
the process of division Diagram A show s 
the meaning of the problem How manv 
times can you take a group of 2 balls out 
of a group of 6 balls’ V*e could also gek 
the answer by finding how many times 
we can subtract 2 from 6 

In diagram B we see 6 blocks separated 
into 2 equal groups The sorting w as don® 
by moving the six blocks one at a tim« 
into two piles This diagram shows the 
meaning of the problem If we divide fi blocks into 
2 equal groups how many blocks w 11 there be in each 
group? Or how many blocks are there in one half 
of 6 blocks? 

The work abov e show s that v\ e should divide to find 
the answer when we wi'h either to find how often a 
given number can be taken out ot another number 
or when we wish to separate a Dumber into equal 
parts and find the number in each part 

It can be seen that subtraction and d vision are 
related processes since both involve separating or 
taking apart ’ For example to find the answer to 
the example 20T87, we can subtract 20 from 80 four 
times leaving a remainder of 7 Vie express the answer 

as 4 r 7 or as 4 3^-ir 

Steps In Working sn Easy Dlvlilon Example 
The example 3)78 requires division by a one-pla^ 
number 3 To work this example two division facts 
must be known (1) the uneven division fact 3)7 and 

(2) the even division fact 3nl The senes of steps 
taken in working the example are as follows 
5A Think of 78x3 7 tens and 8 ones^ 

Dtcide the 7 tens by 3 3)7 is 2 and a 
remainder Wnte 2 m tens place m the 

quotient because we are dividing tCTS 

L5 b Multiply the 2 tens by 3 Wnte 6 under 
IS the 7 tens lO 78 (The x is x space holder ) 
Suttroct 6 from 7 Wnte the remainder 1 t^ 
Compare it with the divisor 3 The remainder 
must be lesi than the divisor 
Bnng down the 8 ones tnakmg in all 18 onw 
Dwde the 18 ones by 3 3)18 
ones place in the quotient 


OOOOQO 


OT. 


2]T'orWof 6=3 


3)78 


SED 


TERM 

4 Quotient 
or9)36 Ditxdenii 


In 36-^9 the s 
says ‘ dmde 


1 (A) How mtar groups of 2 cut 
ze of 2 ecusl groups in 07 

f Wultipf/ the 6 ones by 3 Write IS under the IS 
ones There is no remainder 
It cxD be seen that working this easy division eic« 
ample is a rather complicated process in which we 
must group dmde mult ply arid subtract When we 
work examples in dm«ioo by two-place numbers suoh 
ax 2o>78 vie must aUo add correctly in carrying oa 
when we multiply 25 by 3 Unless the child knows how 
3 r 1 to ad I subtract and multiply correctly, 
25)76 ttitd also knows the division facts there 
75 will almost certainly be many incorrect 
1 answers in division He must also know 
whit division means and understand the senes of steps 
in diviaon Divixion shouU be a meamagful senes 
of operations 

Steps in Teaching the 90 Even Division Facts 
There ate 90 division facts having diwson from 1 
to 9 The facts are grouped for study and practice 
in the chart on the next page In anthmetic we do 
OotuseOasadivixor In mathematics weleam that 
when any number is divided by 0 the quotient is 
xnMj an idea that should cot be taught in the 
elementary sdiool 


g 6 Write 6 in 
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The steps in teaching anj’ dmsion fact are as fol- 
lows: 

1. Present the fact in a social situation. 

2. Have the children find the answer in ways that 
make the process meaningful, such as by grouping 
concrete objects. 

3 Have the children make drawings of circles, 
crosses, and the like, shoeing the dunsion fact. 

4. Write the fact mth numbers. 

5. Show how_the fact is related to multiplication. 
For example, 2)8 is 4 because 2X4 = 8. 

6. Have each child make a studj’ card for the fact. 

The diidsion facts should be taught in related 

groups. Thus all the diidsion facts for 2 should be 
taught together. (See the second row in the chart on 
this page.) Use should be made of what has been 
learned about the multiplication facts for twos. Show, 
for example, that the three numbers at 
the right are u sed in four facts: 5X2 = 

10. 2X5=10, 5)10 = 2, and 2)10 = 5. 

Teaching the Uneien Division Facts 

There are 360 unex'en division facts. The method of 
teachii^the uneven division facts, such as 2)5, 3)^, 
and 6)51, is similar to that used in teaching the 
even division facts For example, to find the answer 
2)5, the child should first use concrete materials to 
find the quotient and remainder. He might place 5 


blocks on some surface, then take away groups of 
two blocks until only one block remains. This mil 
show that 2)5 is 2 with a remainder of 1. 

What has been learned about multiplication facts 
and the even division facts should also be used. For 
instance, to find the quotient and the remainder in 
3)20, the pupil should think, “Because 3X6 is 18 
and 3X7 is 21, the quotient of 3)20 must be 6; and 
there will be a remainder.” He should first write 
6 18 under the 20, then write 6 in the quo- 

3)20 tient; then he should multiply 3X6 to 
18 check the quotient; and finallj’-, he should 
2 subtract 18 from 20 to find the remainder, 2. 

Dividing by Two-Place Numbers 
Tlie steps in the process of dixdding by ti\o-place 
dixnsors are the same as those given above for one- 
place divisors. The following series of examples 
shows the general grouping of steps that should be 
taught in estimating one-figure quotients. Within each 
group, the examples become increasingly difficult 
Group I. Division by two-place numbers ending in 0 
Examples: 10)40 10)43 20)60 30)93 40)72 

50)250 60)^ 80)529 
Division in these examples is almost like dividing 
by one-place numbers, since, as vve have seen, we di- 
vide by the figure in tens’ place to find the quotient. 
There are no ones to consider in the divisor. 





HOW TO 

PRACTICE THE 90 1 

4 

1)4 

2 

1)2 

9 5 

1)9 1)5 

3 

1)3 

1 

1)1 

8 

1)8 

0 

1)0 

2 

2)4 

8 

2)16 

I 5 

2)2 2) 10 

3 

2)6 

6 

2)12 

0 

2)0 

9 

2)18 

3 

3)9 

8 

3)24 

6 0 
3)18 3)0 

2 9 

3)6 3)27 

4 

3)12 

7 

3)21 

1 

4)4 

6 

4)24 

9 5 

4)36 4)20 

8 

4)32 

2 

4)8 

4 

4)16 

7 

4)28 

2 

5)10 

7 

5)35 

4 9 

5)20 5)45 

1 

1 5)5 

6 

5)30 

3 

5)15 

5 

5)25 

0 

6)0 

5 

6)30 

2 4 

6)12 6)24 

8 

6)48 

3 

6)18 

1 

6)6 

6 

6)36 

2 

7)14 

6 

7)42 

1 5 

7)7 7)35 

9 

7)63 

0 

7)0 

3 

7)21 

8 

7)56 


— — 9 40 8 

8) 40 8)24 8)56 8)16 8)48 8)8 8)72 SI'm 8)"o 8)"^ 

— — 7 2 3 9 6 

9) 36 9)45 9)72 9)9 9)0 9^ 9)l8 9)-27 9)-Ti 9 )^ 


THE CHART 

Special work with this chart will 
increase both speed and accuracy 
in working longer division exam- 
ples. Begin with the top row. Cover 
the answ’ers with a piece of paper. 
Then divide and write the quotients 
on the paper. Next, slide the paper 
up and compare your answers with 
those on the chart. Fold under the 
used part of the paper and do the 
next row. 

Hav^e someone read the facts to 
j on one at a time. You give the 
answer and have the other person 
check whether or not your answer 
is correct, 

TEST-:STUDY CARDS ^ 

Cut out cards 1 inch by 23 
inches On one side write the evam- 
ple without the answer. On the 
other side write the example with 
the answer. Stack the cards with the 
test sides face up. Give the answer 
to the top card, then turn it over to 
see w'hether your answer is correct 
Put aside those you answered quick- 
ly and correctly. Put in another pne 
those that need further study. 


ITT 


TEST SIDE 


^rk- 


study side 
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SPECIAL HELPS 
XN LEARNING DIVISION PACTS 
Here are some cenersl ideas that help rhiMren to 
leam and remember division facta Uae the row of 
division facta below to show that the etatemenls are 
correct Gi\e other facts that prove the coirectnesa 
of the statements 

J _6 _0 __7 _5 __4 3 

7)7 1)6 4)0 5)35 4)20 5)20 
^\hen tie divide a number by itself, the quotient 
IS 1 Example 7j? = 1 

When we divide a number by 1 quotient w 
the same as the number Example I16'“6 
^Vhen we divide 0 by any number, the quotient 
js 0 Example 4J0“0 

Any number ending i n 0 or 5 can be divided by 
6 Examples 5)3^=7 4)20—5 
IVhen we know that 4)^-5, we know that 
5525-4 

When the sum of the two figures m the number 
being divided is the cumber can be divided by 9 
Ewraple 9j2?(8+7-W 


Orovp II Dttnsion of two-pUce numbers not end- 
ing m 0, with no difSouIties m estimatin g the quot ient 
Examples 32)53 23J1I 24jo5 43)1^ 2Jjl27 
41)3 o5 75)473 7954^J 

in the first three examples in Group II, the quotient 
IB found by dividing the first figure in the dividend 
by the first number in the divisor, which we call the 
puide figure In the other examples m this group, the 
first figure lu the dividend is smaller than the guide 
figure In these, the guide figure must be divided 
into the first two numbers of the dividend 

Oroup III Dividing by two-place numbers when 
difficulties m estimating the q uotien t ate encounter^ 
Examples 21)50 24)91 25)120 37)T5§ 66)5n 
29)336 39)'37l 15)80 16)175 

The difficulty in Group III arises out of the fact 
that the method of estimating the quotient used in 
Group II above does not give the eorrec^qootient 
Thus, the quotient of 31)^ is not 4 (2)8). but 3, 
since 4X21 »S4, which is a laiger number than the 
number being divided So, 3 is the correct quotient 
We say that the estimated quotient is too large and 
must be made correct by making it at least 1 smaller 
In Group III, the estimated quotient is too large 
in all cases and must be made smaller un til th e correct 
quotient is found For example, m 39)271, ^ 
timated quotient, which is 9, must be corrected three 
times because 6 is the correc t quotient number 

It IS so difficult to find correct quotieaU_when 
dividing bv the teens, as in the eximples 15)S0 and 
16)135, that the teens have been called the “divmim 
demons ” In many schools division examples Buen 
as those in Groups I and II are taught m the fifth 
grade, while those in Group III are not taught imW 
the sixth grade 


The difficulty of division examples is further in- 
creased when there are two or more figures in the 
quotient Examples in which zeros are used as place 
holders m quotients also present considerable diffi- 
culty, e^cially when children do not understand the 
function of 0 as a place holder (see Number S)^tpm) 
flow to Cheek Division Examples 
Because of the many computations that are neces- 
saiy in Working a divixion example, the work should be 
gone over ft second time at each step to correct errors 
The quotient can also be checked by multiplying 
the quotient by the divisor and adding the remainder, 
O****! if there is one. to the product 
3 23 If the final number is the same as 

23)84 ^ the number being divided, we can 

69 69 be quite sure that the quotient is 

15 +15 correct The procedure is shown in 

84 the example at the left (See al»o 
Arithmetic, Number System, Addition, Subtraction, 
hfultiphcation. Fractions, Decimals ) 

Dodo “Simpleton' (diwlo) was the name Portu- 
guese exploierx gave this strange bird when m 
1505 they discovered it on the island of Mauritius 
in the Indian Ocean It was so clumsy and stupid 
It lost the struggle for survival and has been extinct 
since 1631 Rome specimens taken to Europe late in 
the 16th century lived for manv years The picture 
below was sketched from life The drawing was dis- 
covered in 1950 in an art gallery in Sacramento, 
Calif An almost complete skeleton in the Bntish 
Museum was built up from bones found in Mauritius 
In structure the dodo was related to the pigeon 
family, but it was not at all like a pigeon in appear- 
ance It hod a round fat body twice as large as a 
turkeys withshort legs which could scarcely support 
its weight Its tail was only a little tuft of curly 
feathers, its wings weie small and imperfect and of 
no use for flying and ils head was very large with an 
enormous hooked bill It was so slow-moving that 
sailors hunted it with clubs, killing great numbers 
Dogs and hogs ate the eggs ami young birds 

A near relative of the dodo, the sofifoire, which 
was also a gigantic fiightless pigeon, inhabited the 
island of R^nguea, near Mauntius It survived 
the dodo by about 60 years 
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DOGS — 

MAN’S OLDEST 
and Most 

FAITHFUL FRIENDS 


■p\OGS. More than any other animal, the clog has an 
^ inborn sense of friendship with people. lie gives 
all his love and loyalty to the human family with 
which he lives. He enjoys their petting and praise 
and he is saddened by their scolding. The dog will 
do his best to protect his human family, risking his 
life if necessary. 

A dog at home is a member of the familj'. He plays 
with the children and takes walks with the adults. 
He goes with the familj' on rides and picnics. At 
home he has his own place to sleep and his regular 
mealtimes. The family keeps him clean and nurses 
him when he is sick. “Mutt” or show dog, he repays 
care with deep devotion. 

Dogs have lived with people for thousands of years, 
but they still keep many habits of their wild ances- 
tors. They chase moving objects— a cat, a car, or a 
stick thrown out for them. They like to play with 
other dogs and join in a fight or a chase. They have 
a good sense of direction and can find their way home 
from some distance. Before lying down they turn 
around and around, just as their wild forebears did 
when they trampled tall grass to make a bed. They 
buiy bones for safekeeping; and they howl at night— 
their ancestral habit of calling to their mates. They 
may even roll in filth to hide their own odors — a trick 
learned by dogs who hunted ages ago. 

■V\Tien prinaitive men began to tame the wild dogs 
they found only a few different breeds. They saw that 
some dogs had big, muscular bodies, capable of carrj- 
ing hea\^ loads. Other dogs had a keen sense of smell 
good for scenting game. Still others showed skill at 
protecting flocks. To keep and even improve these 
qualities in the offspring, men began mating male and 
female dogs with similar abilities. As a result of this 
selective breeding over thousands of years, many new 
breeds with special qualities came into being. 

Today American breeders and kennel clubs divide 
the many breeds of dogs into sLx large groups: working 
dogs, sporting dogs, hounds, nonsporting dogs, terriers, 



ind toys. As their names indicate, the groups are 
made up of dogs of special types. Regardless of 
?roup, nearly every breed is also liked as a pet A 
dog of mixed breeds is often a good pet too; nis 
special abilities depend on what “blood” is strongfet 
m him. (A table given later in this article lists all the 
breeds with their standard characteristics.) 

Working Dogs Help Man 
The w orking dogs perform many tasks. Since v e^ 
ancient times some breeds have helped men he 
sheep and cattle. At night these dogs protect their 
charges against wild animals. In the daytime the) 
round up strays and keep the herd together, k^o®® 
herd dogs watch over milk cows; at the same time 
each evening thev’ driv'e the cows home to be milher . 


ranges oi on their way to stockj'ards. .. 

Some working dogs are strong enough to pull ^ f®? 
cart carrying a passenger or a fairly heavy load, 
eastern Canada, in Belgium, and in the Netherlan , 
dogs haul farm produce to market or pull small brea 
or milk route wagons along city streets. The mo= 
famous harness dogs are the sled dogs of the a 
North. Eskimos and northern Indians use 
travel over snow. These dogs hauled evirlorers slea= 
in the heroic driv'es to reach the North and Sou 
Poles (see Polar Exploration). Sled dogs work an 
keep healthy in wdntertime temperatures that reac 
50 degrees below zero. , . 

Working dogs hav'e a fine record of rescues. Tie) 
have saved drowning persons or travelers lost in deep 




snows and people in burning homes Many duldren 
owe their lives to quici actmg dogs that pushed 
out of the w ay of oncoming ears Cuide dogs for the 
blind are popularly called seeng eye dogs (from 
the name of one organiiation that tra tig such d<^) 
Sighfeil trainers teach tl e dogs their rpecal duties 
then the blind persons recene instruction m how to 
live with and rely on the r dogs 

In the first orld W ar armies used dogs for carry 
mg mes^ges patrolling lines and bnngHig aid to the 
wounded During the second World War dogs were 
used mainly as scouts arid sentnes Dog owners do 
nated 21 000 dogs to the Amencan armed fi>rres and 
about 13 000 were a tually used Nearly a third of 
these were killed or died during service After Ae 
war several hundred had to be destrosed as incom 
gible The most satisfactory dogs were Gemun hhep* 
herds Coll ea (usually farm type) and Doberman 
Pinschers Dogs accepted for sets ce were tetween 
one and five years old and w eighed at least 50 pounds 
Sporting Doga for Kuniing 

The bird dogs so culled bec<iuse they are inairly 
used in hunting feathered game include the pointers 
setters and Ae Bntuny Spamel 1 o nlm are used 
m the fields and woods to find upland game birds— 
pattndge quail grouse and pleasant When the 
pointer scents the bird he i-tanda ng i uid rating the 
bird to his master with the direction of ) s tensely 
fixed body Nowadays setters also point in the same 
way but originally they were tranerf to «ei or 
crouch on all fours the r bodies in line with the 
lemt 

Both ponten and setters are taught to rrinne 
that 19 to tod and bring hark game after it has 
been Aot The retfle^e^ breeds epeculiee n lhi« 
work They s'lm after ducks shot over water or go 
through swamp and tangled th tkel after the birds 

The spaniels (so called because they ong nated in 
''pain) are good at locating and /a«/iinp game They 
range ahead of the hunter seeking the quairy s scent 
After they drive the game frooi cover Aey draw 


SERVING MAN IN MANY WAYS 
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A CLEVER DOG PERFORMER 



A member of a famous performing dog act, this 
Yorkshire Terrier actually pushes and guides 
the scooter along the stage. 


back out of the line of fire. Spaniels are also good 
retrievers. The Cocker Spaniel, in recent j'ears the 
most popular dog in the United States, got his name 
because he was first used in woodcock shooting. 

How Hounds Pursue Game 
The scent hounds have particularly keen noses. 
These smooth-haired dogs, many of them yvith sad, 
wrinkled faces and large floppy ears, are not fast 
runners, but they have great endurance. They often 
run in packs, following the trail of one animal through 
the confusion of many other smells. Tlie foxhounds 
were bred for the centuries-old sport of "riding to 
hounds.” A captive fox is released, and, soon after, 
a pack of foxliounds are sent after it. Then riders on 


horseback follow wherever the pack goes in pursuit 
of the fox — across fields, over fences and hedges, 
through streams. Usually the fox escapes, but the 
riders have had the thrill of an adventurous chase. 

Hunters can follow other scent hounds on foot. 
The Beagle and the Basset find game in protective 
thicket. The low-slung Dachshund (German for 
"badger hound”) is ex-pert at digging badgers out of 
their holes. Coonhounds specialize in “treeing” rac- 
coons. They drive the animal up a tree, then stand 
at the base of the tree, baj-ing loudlj- until the hunters 
come. The big Bloodhound has the best sense of 
smell of all dogs. Police and sheriffs use him to trail 
fugitives and lost persons. 

The sight hounds are the swiftest runners in all 
dogdom. They run a swift, galloplike pace and at 
times seem scarcely to touch the ground. At dog-rac- 
ing tracks, Greyhounds show their speed as they pur- 
sue a mechanical "rabbit” around the course. 

The Tenacious Terriers 

Nearly all terrier breeds originated in the British 
Isles. One exception is the Lhasa Apso, which comes 
from Tibet. At first there were onlj' two general 
tj-pes in Britain. One was wire haired; the other, 
smooth haired. The wire-haired dogs were developed 
into such breeds as the Airedale, IVelsh, Wire-Haired 
Fox, and Scottish Terriers. The smooth-haired tjpe 
produced the Smooth-Haired Fox, ^lanchester, and 
BuU Terriers. The Airedale is the largest of the ter- 
rier breeds and has often been used in hunting big 
game, such as mountain lions. 

Nonsporting Dogs — Well-Liked Companions 

The squat, muscular Bulldog and his small rela- 
tives, the Boston Terrier and the French Bulldog, 
are popular members of the nonsporting group. The 
Bulldog is an English breed, developed many centu- 
ries ago for the cruel sport of bull-baiting. In this, the 
dog tormented a chained bull to entertain an audience. 
The sport was outlawed in 1835. Today the Bulldog, 
though still brave, is a gentle and friendly pet. 


PARTS OF A DOG AS NAMED ON A BEAGLE 
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GOLDEN RETRIEVER, Holding a game bird gentlj* in his mouth, 
this fine silky-coated retnever is ready to present it to his master 



LABRADOR RETRIEVER. This dog will swim through the coldest 
water to retneve game. He also works well in woods and fields. 



points and flushes game and retrieves on both land and water, 
1112 } 




SPORTING 

The hunting season is the time when the sporting dogs 
come into their own. In woods and fields and on the 
shores of lakes and marshes they work with hunters in 
their quest for game birds or animals. These dogs hare 
a natural ability for hunting, hut they must be trained 
when young to be unafraid of gunfire, to obey the hunter’s 
commands, and to carry out their special jobs in the 
sport of hunting. Once trained, sporting dogs usually 
retam their skills for life, even though the hunting sea- 
sons are short. Because of their obedience tr ainin g they 
make good pets and companions throughout the year. 










CHESAPEAKE BAY RETRIEVER. For shooting over niarshw ^ 
bays and for upland game, this dog is an ideal hunting compam 



WEIMARANER. Nicknamed the “gray ghost*’ for 
and grace, the Weimaraner is a skiUeS pointer and rein 



















WORKING DOGS 


This group of dogs has had a long 
history of useful service to man. As 
herders, watchdogs, sled and draft 
dogs, and as guide dogs for bhnd 
persons, ther have put their strength 
and mtelhgence to practical use. 
Many of these breeds have been 
taught to hunt. Like other dogs, 
the workmg dogs make good com- 
pamons Their devotion to their 
masters — adults or children — has 
been shown time and agam by brave 
rescues and other feats of heroism. 
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V/ELSH CORGI (PEMBROKE) Bred as a 
herder, this dog is also a ^e pet 
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BOXER Both the full-grown Boier and the 
puppy show the muscular lines of this breed. 




SCHNAUZER (STAND^D) This German dog is a good rat- GERMAN SHEPHERD DOG This breed is one of the prefeired 
catcher and watchdog He has also been trained to retrieve game dogs for guiding blind persons Notice the special harness. 
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great DANE Tall and handsome, the Dane is sometimes called 
a German Mastiff He originated in Germanj, not Denmark. 

^^^P^NDLAND a strong swimmer in icy waters, the big 
loundland dog has a notable record of saving drowning person 




TOY DOGS 

These dogs are small in size, but they possess all 
the intelligence and affection of the larger canine 
breeds. Cheerful and obedient, toy dogs are especial- 
ly well suited for living in small apartments in cities. 
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TOY POODLE. Size alone makes this Poodle a toy. Otherwise ceis 
identical in appearance with the larger Miniature and Standard Poodles. 


CHIHUAHUA. Smallest of all breeds, this dog*s first home 
was in ancient Mexico. He weighs only one to six pounds. 


► .'Vt, I**”'"'! ' 


PEKINGESE. From his heavy mane, the *TeL:e*’ was once 
called the Lion Dog, and from bis golden coat, the Sun Dog. 


TOY MANCHESTER TERRIER. The Toy Black and Tan, as ^ toy 
is sometimes called, has erect, pointed ears and snappy h^cs 







hearing, the 
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YORKSHIRE TERRIER. This toy’s coat is black at birth, BRUSSELS gpipp/iw 'tu* t 5 t • * i u ^ ^ 

but when fnl! gro™ he shows these rich, beantifnl colors. faceanappealing?^o^n.5^^re^^on. Hl^lh^h.’^““'- 
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The Dalmaton 13 often c illed the coach dog be- 
cause in England he ran with his roaster b co&ch or 
camge Pacing between the wheels he could run 
for m les At the end of the loumey he stood guard 
over the veh cle Dalmatians are often found to lay 
as pets of firemen at station houses 
T 1 e long furred Chow Cl ow a pet in the United 
States IS still used as a hunt ng dog in his native 
China Bch pperkea and Keeshonden were the pets of 
the barge captains in the Low Countries (In Flem 
ish schipperke means little captain ) The 
Poodles with their cropped coats have a very showy 
appearance Often called French Poodles because ol 
I their popuUritj m France these d^gs are very intelb 
I gent TTiey are widely used in circus and at^ acts 
Tiny Toy Pen 

I The toy breeds are rarely more than ten int^es 
high at the shoulder or more than e ght pounds m 
weight Some such as the Toy Manchester Temer 
and the ItalLin Greyhound are more or leas smaller 
varieties of the larger breed Othe s av the Chihuahua 
and the Maltese have been individual breeds as far 
back as historians can trace them bull others the 
English Toy Spaniel and the Pap lion for example 
are probably dwarf descendants of the or ginal span 
tels of Spam T 1 e Papillon (French for butterfly ) 
gets its name from its ears shaped like butterfly wings 
I Cenfunes ago the toy dogs were pnsed by wealthy 
I people Many of them were sleeve dogs earned 
in the lower sleeves of then owners their heads peep- 
mg out at the cuffs Today they are popular house 
pets especially suited for small living quarters 
Fundamental Facta about All Doga 
From the giant Great Dane to the tmy Chihuahua 
dogs present an amazing range of phys cal differences 



Cenerally speaVng however all dogs have many 
fundamental likenesses Big or little shaggy or 
smooth they all have nearly the same development 
of senses bone structure body organs and 1 fe proc- 
esses They eat the same bnds of foo Is are subject 
to the eame illnesses and all can be tromed in much 
the same way 

Dogs learn fairly rapidly from instruction and from 
expeneoce Theyhavego^memonesandtosomeex 
tent they show foresight The average dog can easily 
be tra ned to respond to a dozen different commands 
An mtelligent dog when well coached can d stingiush 
more than a hundred words and phrases 

A dogs keenest sense is that of smell He lives in 
a world of odors Many odors which go unnot ced 
by humans are easly sensed by dogs Hearing » 


TEACHING A DOG TO OBEY THE COMMAND SITl • 
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YOUR PET NEEDS PROPER CARE 



Like people, dogs get sick or hnrt and need care. Here a boy 
brings his pet to a veterinarian for treatment of a foot injury. 

another acute sense. The dog will bark at approach- 
ing footsteps long before they are heard by his master, 
and he can tell the exact direction from which the 
sound comes. He can hear sounds too high in pitch 
for the human ear to catch. The “silent” dog whistle 
makes a sound pitched above the level of human hear- 
ing but within the hearing range of a dog. 

Sight is less highly developed than the senses of 
smell and hearing. The dog’s eyes do not change focus 
quickly, nor does he readily tell colors apart. How- 
ever, he quickly detects motion. His sense of touch is 
somewhat dulled by his tliick coat and padded paws. 

Body and Life Processes 

Before man tamed him, the dog was a hunter who 
killed animals for his food. His 42 teeth (22 in the 
lower jaw, 20 in the upper) are adapted for tearing 
meat; the dog does little chewing. His two pairs of 
fangs are especially useful, and in dogs and other 
meat-eating animals including man these are called 
canine teeth {see Teeth). His muscular chest is sup- 
ported by 13 pairs of ribs, one more pair than man has 


{see Skeleton). The dog’s tail, an e.vtensioii of is 
spinal column, is made up of 20 or more vertebrae 
joined by flexible cartilage. He has five “toes” on 
his forefeet and four on his hindfeet. He cannot piiB 
in (retract) his claws as a cat does. 

Like many other furred mammals, many dog bieec- 
have coats made up of long guard hairs and short /u 
fiber. The lustrous guard hair is somewhat oily sal 
helps the dog dry off quickly. The fur fiber helg 
keep him warm. The long, sflky hair on a sette': 
legs is called feather. 

Pulse rate in a dog varies greatly with age, sii?, 
and breed. For a healthy medium-sized dog a p’ds 
rate of about 90 beats per minute is normal. A goed 
place to take a dog’s pulse is high on the inner 
of the thigh where the femoral artery comes dos te 
the skin. His normal rectal temperature ^wries te 
100° to 101° F. A dog does not perspire through hb 
skin. After exertion or in hot weather he pants heav- 
ily, his long tongue hanging out for freer mtHith 
breathing. 

-A. female dog, or bitch, is ready for mating atei 
tvsdee a year for a period of several days each tk.?. 
During these times she is said to be in season, or i' 
heat. Her litter of puppies is bom about 63 dip 
after conception. This gestation period may vary c:e 
or two days either way. Larger dogs frequently hsv? 
nine or more puppies in a litter; smaller dop aver- 
age tiii-ee or four. Dogs reach maturity between 11 
and 20 months of age. Their lifespan is about fen 
years, although some dogs have lived 20 years or 
longer. Aledium-sized breeds usually live the longes- 
Selecting a Dog 

Before you can make a wise choice of a doz^ 
should answer several questions for yourself, nb 
both you and this breed be happy together in yoT 
type of home — a city apartment, a house with a ys.^ 
or garden, a farm? Will the dog make a good 
ion for small cliildren in the family and neighboroooo- 
Is he e.\'pected to be a watchdog or a hunting dog “ 
well as a pet? Above all, and regardless of breed, aK 
you ready to give him the care and love all dogs nee ■ 

MANI 


OVER THE WORLD, THE DOMESTIC DOG HAS 



The dingo 
and sheep. 


g the yUd dog of Aust^, prerdng on rabbits 
Some d in goes have been trained as pets. The coy- 


^ •"! 1 « VjS d 

ote belongs to the woU family and is found on 
western Xiorth America. The grey, or tim ber.- ^ 
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If you have never had a dog before you wiU do 
well to select a puppy between three and aix months 
ofd At th a age a pup properly cared for at a repu 
table kennel will have received permanent distemper 
moculationa and he over h i Hrst cycle of womungs 
Be sure that he is healthy with good legs and well 
formed bones Look for one that is not afraid of 
noises and is bold rather than shy Do not be too 
partial to males The lemale often is more devoted 
cleaner a I etter companion and eas er to tram 
One of the first problems is to teach a new dog his 
house manners Tor out-of-doors housebreaking con 
fine the puppy at night to a small box or any small 
space He will try to avoid soilmg his bed or the floor 
close to it Take him out early m the morning say 
mg as you do Out out want to go out^ Do not pet 
him until he has obeyed Then make a fuss over him 
and give him a tidbit Do this several times a day 
and the dng will soon learn what is expected of him 
If he makes a mistake — and most of them will dor 
lag this period — do not whip him Just hold him close 

WILD RELATIVES 
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to the o&ense and say *5hame no no-o Let your 
voice and act ods show you are displeased and he will 
soon understand that he has done wrong Lse much 
the same routine if you want to teach the puppy to use 
newspapers or a box of sawdust or sand mduors 
To teach your dog to respond to the command 
Come' take him outside where there are no other 
people or other dogs Attach a long cord to lus collar 
theniethimTunashepimeeiorabit Tilienheialfi 
or 20 fe«t away from you command him el arply 
Sport comebere' Then pull on the cord Ifhedues 
notcomestonce pullhimin Then reward him with a 
Udbit Repeal this several tunes \\ a t about an hour 
and give him another lesson He will soon lean to come 
when called Other commands are similarly taught 
PteOlng Your Dog 

Recommended diets for dogs vary widely but all 
good ones contain balanced amounts o! protein m the 
form of meat carbohydrates in cereal form fat vita 
imms and minerals Your dog can eat table scraps 
usually these must be balanced with some dog foods 
Cive yuur di^ a large bone once a week or so He 
gets tittle if any nutrition from it but the chewing 
helps prevent formation of tartar on hia teeth He 
should not be fed small bones especially poultiy 
They kaUft Vo spAaAei and ittk is. Vra 
throat or digestive tract Any change m diet should 
be mtroduced gradually A new puppy needs to he 
fed several times a day Grown dogs need only two 
meats a day many authorities recommend only one 
Bathe your dog only when be absolutely needs it 
Use tep d water and mild soap and keep suds away 
from his eyes ears and nose Dry him well and keep 
him indoors unless the weather is warm Brushing 
bun regularly keeps his coat clean and healthv 
IIow New Breeds lUve Been Created 
The wild forebears of the modem domestic dogs had 
a common ancestor who hved millions of years ago 
This prehistoric ammal (romarefus) which resembled 
^ dvet eat, was also the ancestor for the dog s wild 
Conlinurd m fogt JtO 
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tike people, dogs get sick or hurt and need care Here a 
brings his pet to a vetermanan for treatment of a foot mjiiry. 

another acute sense The dog will bark at approach- 
ing footsteps long before thej are heard bj his master, 
and he can tell the exact direction from which the 
sound comes He can hear sounds too high m pitch 
for the human ear to catch The “silent” dog whistle 
makes a sound pitched aboi e the lei el of human hear- 
mg but withm the hearmg range of a dog 

Sight IS less highl} dei eloped than the senses of 
smell and hearmg The dog’s ej es do not change focus 
qmcklj , nor does he readilj tell colors apart Hon- 
e\er, he qmckly detects motion. His sense of touch is 
somewhat dulled bj his thick coat and padded pans 
Body and Life Processes 

Before man tamed him, the dog was a hunter nho 
killed ammals for lus food. His 42 teeth (22 in the 
lower jaw, 20 m the upper) are adapted for tearing 
meat, the dog does httle chewmg. His tno pairs of 
fangs are especially useful, and m dogs and other 
meat-eatmg animals mcludmg man these are called 
canine teeth (see Teeth). His muscular chest is sup- 
ported bj 13 pairs of ribs, one more pair than man has 


(see Skeleton). The dog’s tail, an extension of his 
spinal column, is made up of 20 or more lertebrae 
joined by flexible cartilage. He has file “toes” on 
his forefeet and four on his hindfeet. He cannot pull 
in (retract) his claws as a cat does. 

Like many other furred mammals, many dog breeds 
hax-e coats made up of long guard hairs and short /iff 
fiber The lustrous guard hair is somewhat oih and 
helps the dog drj' off quickly. The fur fiber hel^ 
keep him warm. The long, hair on a setters 

legs IS called feather . , . , 

Pulse rate in a dog x-aries greatly with age, size, 
and breed. For a healthy medium-sized dog a pul^ 
rate of about 90 beats per minute is normal. A g(^ 
place to take a dog’s pulse is high on the inner side 
of the thigh where the femoral artery comes close to 
the skm. His normal rectal temperature xanes tom 
100° to 101° F. A dog does not perspire through lus 
skm After exertion or m hot w eather he pants heai- 
ily, his long tongue hanging out for freer mouth 

breathing , i 

A female dog, or bitch, is ready for mating atat 
txnce a jear for a period of sexeral dajs each tune. 
Durmg these times she is said to be m season, or in 
heat Her htter of puppies is bom about bd da)= 
after conception. This gestation period mai xarx one 
or two daxs either way. Larger dogs frequentl.x naxe 
mne or more puppies m a litter, smaller dogs axer 
age three or four. Dogs reach matunty betwem h 
and 20 months of age. Their hfespan t® * 
jears, although some dogs haxe hved 20 J ears 
longer. Medium-sized breeds usually hve the long 
Selectiog a Dog 

Before you can make a wise choice of a 
should answer sexeral questions for yourself, 
both you and this breed be happy together in j 
tj^ie of home — a city apartment, a house with a xm 
or garden, a farm’ Will the dog make a 
ion for small children in the family and neighbor 
Is he expected to be a watchdog or a huntmg og ' 
■ weU as a pet’ Above all, and regardless of Dre«l,^^ 
1 you ready to gix e him the care and lox^e all dog= n 


OVER THE WORLD, THE DOMESTIC DOG HAS MANY 



Each Ihtae hounds has already be«a ^dMd Best ol Breed sdU be Beat Round and vUl cecaire a blue rosene or nbbon 
Xiowtheyare competLxiKlorthehtie of Best of Group Thevmner They else vm points that count toward the Champion rating 


If you ha\e never had a dog before you wll do 
7elf to select a puppy between three and months 
old At th a age a pup properly cared for at a repu 
table kennel wUl have received permanent distemper 
uocuUt ems and be over his hrst cycle of wormmgs 
Be sure that he 18 healthy with good legs and well 
formed bones Look for one that is not afraid of 
no ses and is bold rather than shy Do not be too 
partial tn males The female often is more devoted 
cleaner a better compan on and eas er to tiam 
One of the first problems is to teach a new dog hia 
house manners For out-of-doors housebreaking con 
fine the puppy at night to a small box or any small 
space He will try to avoid so ling bis bed or the floor 
close to It Take him out early in the momuig eay 
mg as you do Out out n ant to go out'' Do not pet 
him until he has olieyed Then make a fuss over him 
and g ve him a ti ibit Do this several times a day 
and the do? w 11 soon learn what W expected of bun 
If he makes a mistake — and most of them will dur 
mg this period — do not whip him Just hold bun close 
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to the offense and say Shame no no-o Let your 
voice and actions show you are displeased and be will 
soon understand that be has done wrong U«e much 
the same routine if you want to teach the puppy to use 
newspapers or a box of sawdust or sand indoors 
To teach >our dog to respond to the command 
Come' take bun outs de where there are no other 
people or other dogs Attach a long cord to his collar 
then let him run as he pleases for a bit tVhen be is 15 
or 30 feet away from you command h m sliarply 
Sport come here Then pull on the cord If he does 
DOtcomeatonce puUhimm Tbenrewardhimwitha 
t dbit Repeat this several times 11 ait about an hour 
andgivehuaanother lesson He will soon learn to come 
when called Other commands are similarly taught 
feeding Vour Dog 

Recommended diets for dogs vary widely but all 
good ones contain balanced amounts of protem in the 
form of meat carbohydrates m cereal form fat vita 
nuns and minerals Your dog can eat table scraps 
usually these must be balanced with some dog foods 
Give your dog a large bone once a week or so He 
gets little if say nutr tion from it but the chewing 
helps pievent formation of tartar on his teeth He 
should not be fed small bones especially poultry 
bones They are liable to splinter and st ck in bis 
throat or digestive tract Any change m d et should 
be introduced gradually A new puppy needs to be 
fed eeveral tunes a day Grown dogs need only two 
meals a day many author ties recommend only one 
Bathe your dog only when he absolutely needs it 
Use tepid water and mild goap and keep suds away 
from bseyes ears and nose Diy him well and keep 
hnn indoois unless the Weather Is warm Brushing 
hnn legulariy keeps his coal clean and healthy 
How New Breeds Hare Been Created 
The wild forebears of the modern domestic dogs had 
a common ancestor who lived millions of years ago 
Thisprrfustonc animal (romarclw) which resembled 
tike emt at was also the ancestor for the dog s wild 
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AMERICAN KENNEL CLUB BREEDS AND STANDARDS 


BREED 


COLOR 


HEIGHT (in.)* WEIGHT (IW 



SPORTING DOGS 



Griffon (Wire-Haired Pomting) 

Pointer 

Steel gray tvith chestnut splashes- gpy-tthite trith 
chestnut splashes; chestnut; dirtj nhite mth 
chestnut mixed 

Usuallv n-hite with lemon, black, or tan markings; 
can be sohd black or solid white or flecked 

2li-23i 

19J-21J 

22-26t 

20-24t 

If P 

Pointer (German Short-Haired) 

Must be Irier colored — solid or with white spots or 
flecks 

23-25 

21-23 

55-76 

45-00 

Ketrievcr (Chesapeake Bay) 

From a dark brown to a faded tan 

23-20 

21-24 

65-75 

55-65 

Eetriever (Curlj -Coated) 
Ketriever (Flat-Coated) 

Retriever (Golden) 

Black or liver 

Black or liver 

Rich golden 

20-22 

21-24t 

23-24 

OQt-OO 

50-€0t 

60-70 

G5-CS 

55-00 

Retriever (Labrador) 

Usually solid black. Other colors: yellow and cream 

22|-24| 

2li-23i 

60-75 

55-70 

Setter (English) 

Black, white, and tan; black and white; blue boUon; 
lemon and white; lemon bolton; orange and white; 
orange belton: liver and white; liver belton; solid 
white 

25 

24 

55-70 

50-05 

Setter (Gordon) 

Coal black with tan markings 

24-27 

23-26 

55-75 

45-05 

Setter (Irish) 

Rich golden che-'tniit or mahogany rod; some ^\hitc 
markings permitted 

25-2St 

22-2Gt 

5O-70t 

45-OOt 

Spaniel (.-Vnierican Water) 

Solid liver or dark chocolate 

15-lS 

2S-45 

25-40 

Spaniel (Brittany) 

Dark orange and white or liver and white; no black 
in coat 

17I-20J 

30-40 

Spaniel (Clumber) 

Lemon and white; orange and white 

38-19t 

55-65 

35-50 

SpaoteZ (Cocker? 

BZack; reef; hVer; /awn; roan. White with red, frver, 
black, orange, or tan 

14-2 Hf 

22-25 

Spaniel (English Cocker) 

Various, such as black; red; liver; fawn; tan-orange; 
roan; black with tan. with black, red. liver, 

fawn, tan-orange; or any of these colors as tricolor 

15-lTt 

25- 34 

26- 32 

Spaniel (English Springer) 

Liver and white; black and %\hite; liver and tan; 
black and tan; tan and white; black; 'white; roan 

isi 

IS 

45-50 

42-47 

Spaniel (Field) 

Self-colored— black; or sports from black, such as 
liver, golden liver, mahogany red, roan — any of 
the^e uith tan over eyes 

IS 

35-50 

Spaniel (Irish Water) 

Solid liver 

22-24 

21-23 

55-05 

45-55 

Spaniel (Sussex) 

Rich golden liver 

lO-lSt 

35-45 

Spaniel (Welsh Springer) 

Hark rich red and white 

lS-19t 

40-50t 

Wcimaraner 

Gray (silver, bright, dark, or yellow) ; dark gray may 
be either ash or blue 

24-20 

22-25 

05-^ 

55-75 


HOUNDS 



Afghan Hound 

Any color; common ones are fawn, black, sandy, 
white, gray 

20-28 

24-26 

GOt 

50t 

Basenji 

Chestnut, black, red, fawn — each with white; black 
and tan 'with white 

ivt 

25t 

Basset Hound 

Any TKognized foxhound color, such as black saddle 
markings («ce Foxhound, 

13t 

45t 

Beagle 

Any true hound color (see Foxhound. English) 

ll-15t 

lS-26t 


one set Is peen. it 

ise figi 
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AMERICAN KENNEL CLUB BREEDS AND STANDARDS 


COlot 

Black and tan red and tan tawny (aand>) 


Coonhound (Black and Tan) Coal black with r iJ» tan markinga 


For amonib coated and wrre-hmifed red or tan red 
yrtlow > ellow dcej black ehocolate eray wh te 
— each with rmt-t^own or yellow maikiQ^ dai>. 


Houndcolira — namdv Mack tan and white Matk 
and white white bodied with pied pat bes of tel 
low tan rabbit gray ot badger br ndle 


Same aa Cngliab Foxhound (»' Foxhound Bngliih) 


Qrutle Or aandy with black and tan areaa 


Same aaCteihound (tee Greyhound) 


WOftKiNC DOOS 

Wolftih gray Wick and white 


Jei black mlb brown tan markiagi on all lout lege 
Fawn pepper and ealt gray briodle black 


Sable and white white tneoloi Woe mwlo 
Dlatk brown Hue all with mat-red markings 

Black whle Hack and white wolf Bray Hue gray. 

tan buS any eo nbination ot these 
Any color alteno white diaqualified washed-out 
ehadee not dewrwHa 

Black Hack with tan any pepper and a Jt miaturo 


tdue Hack fawn harlecpiic 



AMERICAN 

BREED 

Great Pyrenees 
Komondor 
Kuvasz 
Mastifi 

Nerrfoundland 

Old English Sheepdog 

PuK 

Rottweiler 

Samoyed 

Schnanzer (Standard) 


kennel club breeds and standards 


COLOR 

HEIGHT (in.)* 

WEIGHT (11a.)* 

VPbite; white with badger, gray, or tan markings 

27-32 

25-29 

100-125 

90-115 

YThite 

25i minimum 

90-110) 

23| minimum 

75-90) 

White 

26 

90-115) 

23-25t 

70-95) 

Apricot; silver fawn; dark fawn-brindle 

30 minimum 
27^ minimum 

110-160) 

90-125) 

Black; white and black; white and bronze 

28 

26 

140-150 

110-120 

Grav; grizzle; blue; blue merle; any of these with or 

22-26 

21-26t 

80-105) 

70-90) 

without white markings 

Any color; preferred are white, shades of gray or 
cream, black 

17-20 

16-19t 

30-40) 

25-35) 

Biack with tan markings 

23i-27 

21f-25i 

70-100) 

65-85) 

Pure white; white and bbcuit; cream 

2 1-23 J 

19-21 

50-67 

36-55 

Black; any salt and pepper mixture 

18-20 

17-19 

40-50) 

35-45) 


Shetland Sheepdog 
Siberian Huskj' 

St, Bernard 

Welsh Corgi (Carchgan) 
Welsh Corgi (Pembroke) 


Black; blue merle; sable (golden through mahog- 13 16 
any); all marked with white and/or tan 

All colors; common ones are white, wolf or sable 21-231 
gray, tan with black and white points 20-— 

White with red; ted with white; white with brindle 

patches; all with white markings 24— 2St 

Any color except white; preferred in order; red, 12 
brmdle, black and tan, black and white, blue merle 

Red; sable; fawn; black and tan with white markings 10-'12 


21-27t 

l8-24t 

45-60 

35-50 

140-2001 

120-l70t 

18-25 

15-23 

20-24 

15-23 


Airedale Terrier 

Bedlington Terrier 

Border Terrier 

Bull Terrier 

Cairn Terrier 

Bandie Dinmont Terrier 
Pox Terrier 

Irish Terrier 

Kerry Blue Terrier 

Lakeland Terrier 

Lhasa Apso 

Manchester Terrier 
Norwich Terrier 

Schnauxer (Miniature) 
Scottish Terrier 


TERRIERS 

Tan with black (black can be dark grizzle) 

Blue; blue and tan; liver; liver and tan; sandy; 
sandy and tan 

Red; grizzle and tan; blue and tan; wheaten 

For the white variety, white; for the colored variety, 
any color other than white 

Any color except white 
Pepper; mustard 

Any color, with white predominating; red or liver 
objectionable 

Bright red; red wheaten; golden red 

Any shade of blue-gray or gray-blue 

Blue and tan; blue; black; black and tan; red mus- 
tard; wheaten grizzle 

Preferred order: golden; sandy; honey; dark grizzle; 

slate, smoke; parti-color; black; white; brown 
Black with tan markings 
Red; wheaten; black and tan; grizzle 

Black; black and tan; any salt and pepper mixture 
gruzied; black; sandy; 


23 

21--22t 

45-60) 

3S-50) 

15-16 

24 

22 

13t 

12t 

13-151 

m-H 

17-21t 

16-20) 

25-60 

10 

14 

9| 

13 

8-11 

14-24 

14-16) 

17-19 

15-17 

18 

27 

25 

lS-19i 

17i-19 

33-40 

29-36) 

13-15) 

17 max. 
16 mas. 

10-14) 

11-16) 

14-17) 

20-22 

11 max. 

15 m«-,, 
(12 ideal) 

lli-13| 

13-19t 

10 

19-22 

18-21 


fa meiSSritraIsM 'erti^bnTfrom UiVleveTpW of ' 

tBrecd standard, do not gx.e speefic heighta 
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AMERICAN 

I BItEED 

i S^«lyllMn Tettier 

I Skye Terrier 
I Staffordslure Terrier 
I Welsh Terrier 
West Highland White Tern* 


KENNEL CLUB BREEDS AND STANDARDS 


COtM 

Pure white «hit» with lemoB tao oe badger matt- 
ings on head and eara inly 
Dark or light blue gray fawn-— aQ with black 
cnarkings 

Any color — solid parti or patehed all not 
encouraged 
Black and 


Pure while 


1 Uack griitle and ta 


HEIQHT (ln)< 

101 


X9-21t 

4a-50t 

35-45t 


Aflenpinscber 

Chihuahua 


English Toy Spaniel 


t Italian Qtayhound 
' Japanese Spaniel 

* Maltaea 

k Mexican Hairless 
t Fapdlon 
Pekingese 

l' Pinsehar (Miniature) 

* Fometanian 

r Pug 

Toy Manchester Terns 
Toy Poodle 

* Yorkshire Terrier 


Bfistew Turner 
Bulldog 


In order of preference black Uaok wif 
or gray oiher nnatuica 
Any color — eolid marked or aplaahed 


101 >"» 
7 9t 


Each of these color combinations is a separate va- 
riety Uackandtan eolidchestnotred whitawith 
cheainutornibr redmarkinge wbitewithtanand 
black markanga 

Beddiah brown Mack or black with reddiah brown 
markinp (for Belgiao and Brabangon vatiettes 

only) 

All sbadee of (awn red inoua* Uue cream white 
White with black patchee wbiie with r*d patchsa 
Pure white 


Anyone two or three colors meet common la white 
bad' with bla< k or tan or both markinga 
All colors led fawn black black and tan achd 
brindle ail white peni<olot 
Bed Uaek with tan markings brown er cboiolata 

ervda toat 05 yellow i 

Black orange whiU 


Any eolid color as white black brown ailver apri 
tot (tsn) iStt oleo Foodie oonsporting group) 
Dark steel blue tao hair on bead and legs 

NONSPORTING DOGS 

Btia^er Haei acOb wtotn soar Amps 
In order of prefereoce red broidle other brindles 
solid white solid yad fawn or fallow pieosid 
Any solid cc4iw each as Uack ted cream blue 
t\ hite with Usek w liver spots 
Brindle fawn white bnndle sad white 
Miiture ol gray and black 


10-I6t 

e|-i2t 

8-9}t 

12 16t 

7- 9t 

8- 9jt 
IMlJ 
8 lot 
11 13t 
»-ISt 


U-15t 

13-16t 

17 207 
19-23 
11-147 


over 10 
under ISt 
standard 


Smooth 1 6 
(prefer 2-4) 
tone 2-8 


both 7 aver 
8 147 
4-107 


35^57 

13-237 


c» given upper Sgurea arefor I 
• itrsigbt vertical line from tee 
eapeudo heights acd/OT we al 
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DOGS 

cousins — the fot, wolf, jackal, coyote, cape dog {of 
Africa), and dingo (the wild dog of Australia). All 
these belong to the family Canidae. 

Selective breeding for centuries created the modem 
varieties of dogs. To create new breeds or to modify 
certain traits of existmg breeds, a male (sire) and a 
female (dam) which combine the desired characteris- 
tics are mated. Only the offspnng ■nhich show these 
traits are kept for further breedmg. Inbreeding (off- 
spring matmg with each other or parent with first 
generation offspring) or linebreeding (offsprmg mating 
with grandsire, granddam, or other fairly close rela- 
tive) is usually necessary to start a new breed. With- 
in about eight generations the dogs begm to “breed 
trae,” that is, to show the same desirable characteris- 
tics as their parents. The undesirable traits or physi- 
cal features of a more remote ancestor do not appear. 

Thus a purebred dog is one that has bred trae for 
many generations. His pedigree is the record of his 
forebears for several generations. -A mongrel is a dog 
of mixed or unknown ancestrj". A mongrel may be a 
good dog and haie many fine traits, but it is never 
certain that any of the wanted quahties wdl be re- 
peated in his offspring. (See also Heredity.) 

The -American Kennel Club recognires 112 breeds of 
dogs as well as a few larieties witlun some breeds. 
Kennel Club recognition means. (1) that the breed is 
represented by a specialty club; and (2) that definite 
standards for the breed are in force. As endence 
that the breed is entitled to recognition the spec- 


THE FIRST BLOSSOMS OF SPRING 



ialfy club presents one hundred or more pedigns, 
showing that each dog of the present generation i- 
the product of pure breeding for at least fiie genen- 
tions. These pedigrees form the basis for the KenrJ 
Club’s stud book on that breed, in which further gen- 
erations may be registered. There are a number c,' 
specialty clubs organized for breeds not ofEmllv 
recogmzed bj’ the Keimel Club. 

Dog Shows and Field Trials 

To tiy for the coveted title of Champion, purebrel, 
pedigreed dogs are entered in dog show competition. 
The winners are awarded points based on tbek con- 
formity to breed standards. A dog may recehe a 
maximum of five points at a show. Before he can h 
titled Champion, he must win 15 points in all, wmnic: 
at least three points in each of two shows not judgel 
by the same person. 

The important shows are usually bench shows ne'e 
dogs are housed in cages or stalls on raised bencht 
while they wait their turn to be judged in the shor 
ring. Obedience trials may be held separatelj or as 
part of a larger show. Purebred dogs are tested ca 
lanous required exercises and scored on then pa- 
formance. Field trials are for judging the huntm; 
skill of sporting dogs and sporting hounds. Such 
abihties as pointing, flushing, and retrieiing are 
tested under realistic conditions in the outdoors 
Dogtooth violet. One of the earhest spnr; 
flowers in North America is the dogtooth violet or 
adder’s-tongue. The plant is really not a riolet It 
belongs to the lUy family. The bell-shaped flower 
may be yellow, purplish, or white. They hang fron 
slender stems 6 to 12 inches high, between two brs 
flat leaves. Sometimes called the trout M\, th^ 
plant grows in moist places and along the banhsc 
streams. The name “dogtooth” comes from the shop’ 
of the bulbs. (For picture in color, see Flowers ) 

Scientific name of yellow dogtooth xiolet, Eryilnf- 
him americanum. Leaves pale green mottled with pur- 
ple; oblong, lance-shaped. Flowers single, rather large, 
6 spreading or recurved sepals, 6 stamens, 1 pret- 
Dogwood. Most of the many species of these hard- 
wooded shrubs and trees are found in the tempersfe 
regions of the Northern Hemisphere. They all beloai 
to the genus Comus (from the Latin word for “Ir®”*’ 
on account of the hardness of the wood). One 
most showy species is the flowering dogwood. 
tree blooms in early spring before its leaves unfo r 
and is foimd as far north as New England and we- 
ward to Alinnesota. Its large white or pink “fiower= 
(really petalh'ke bracts) make the tree a conspk®^ 
and beautiful sight in the bare woods. Tlie bittc 
bark has astringent properties and is sometimes uscj 
in medicine. Another handsome species is the wester® 
or Pacific, dogwood, found in the Pacific coast state 
Ordinary dogwood bushes, with red and greeni-- 
twigs and wliite, bluish, or red berries, are Mm®"' 
throughout the United States. (For picture in 
of flon ering dogwood, see Flow ere ) - 

Scientific name of flowering dogwood, Corniis. 
ida; of western, or Pacific, dogwood, Cornus nidla ■ 





DOLLS— 

The World's 
Most Popular Toy 


■pvOLLS A chillis favorite doll m much more than 
a toy It IS a real friend that demands noth- 
ing and gives fun comfort and true companionship 
For the \ery small chill a soft etuRed doU ft a 
lo\able partner all the day at naptime and even m 
the dark of night Though the child may che\' »t 
drat or thro^ it in the hath doll> does not ob 
jert and is alwajs ready to snuggle close again 



As the child grow 8 and her imagination readies out big noildof grownups 


hossat « btby 

folk of hera aie a k ndh and stanch bridge to the 


' £a\onte dolls— more like real 


1 three years at school a little gri 


little people She telh them hci pUns her joys and finds new interest m her dolls — especully m bvhy 
—when grownups do not understand— her heait- dolls She regards them as younger brothers and s a 

breaks In tei parties with them pUymg house tera and feeU responsible for ther care As little 

visiting and gpmg to school she learns social mother she learns to give her doll its bottle change 

ways and graces— how to be friends how to share and dre s it and keep it clean and fresh 

to help to make conversation and to listen with m Her older dolls must be stylish and so she sham 
terest Her dolls always understand Tljese bttle poos and waves their hair dresses themin the latest 

Vogue and is careful to 

I5«yovag gill m th» tsckground helped '» to^wied^U Toy Co^CtO^CIub 
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DOLLS 


Few doUs made such toy history as Dy-Dee dolL A 
few minutes after this one finishes the water in 
Its bottle, it will have to be “changed.** It was 
the first doll to introduce ‘*baby care** into a 
child*s play life. Right, a ‘*little mother** learns 
hair care by shampooing her doll’s synthetic locks. 


Inc., which has junior units. 

Many collectors give exhib- 
its and lectures with their 
doUs. Among the most fa- 
mous doll collectors have 
been Queen Ilctoria and 
Montezuma II, last chief of 
the Aztecs. 

Educational Value 
Many schools and muse- 
ums use costume doUs to 
help hoi’s and girls learn 
about other lands. 

Studt- of the costume of- 
ten reveals where a person 
lives, his work, and condi- 
tions of the country. DoUs 
from Guatemala, for exam- 
ple, are usuaUj’ garbed in 
cotton or wool. Those wearing cotton represent the 
Indians who live in the steaming coastal lowlands. The 
wool-clad dolls show the dress of the Indians in the 
cool highlands, nhere most of the people live. When 
Guatemalan dolls carry huge head baskets, or cacasfes 
(wooden back packs) , students can x-isualize that trans- 
portation in Guatemala is largely primitive. 

Almost every large museum throughout the world 
has a doU coUection. Among the outstanding in the 
United States are: Museum of the City of New York; 
Mebopohtan ^iluseum. New York, N. Y. ; Los Angeles 
Jumor Museum, Los Angeles, Calif.; Museum of Art, 
Toledo, Ohio; Pennsylvania Museum, Philadelphia, 
Pa.; Thayer CoUection at Universitj' of Kansas, Law- 
rence, Kan.; Weaver CoUection at North Te.\as State 
Teachers CoUege, Denton, Te.x. In England the Wic- 
toria and Albert iluseum has a splendid coUection. 

Almost Endless Variety of Dolls 

Large American department stores offer scores of 
different tj-pe dolls, ranging from miniatures less than 
an mch high to life size. They include dolls that walk, 
talk, crj , smile, blow bubbles, and nibble at vour 
^gers. There are baby doUs, bride dolls, character 
do^, storj-book doUs, costume doUs, coUectore’ doUs 
and just plain doUs in everj- stage from diapers to 
evenmg dress and fur capes. 

The modem walldng and talking dolls have a long 
hne of “ancestors.” As early as 1862 E. E. Morrison 
01 New Aork patented a walking doU, and within a 
moo^^ there were several other models. In the 
1890 s Tho^s Edison developed a “phonograph doU" 

MiT u inventors soon pro- 

duced dolls that sang or said their pravers Meehan 
ical dolls, fitted with tiny music boL,'appe:ied very 
early m the 19th century in Europe ^ ^ 

UntU the first World War almost aU American dolls 
w^ imported, chiefly from Germany and Japan. 
When the war cut off the German supply, American 
^nufacture qmckl}- expanded. Today the United 
States makes more dolls than anj’ other nation butstiU 
importe a great number, chiefly from Italj-’ France 
Umted Kingdom, and again from Germany and Japan! 


TWO FAVORITES OF OLDER CHILDREN 



The first popular American-made doU was BifliHx. 
which came out in 190S. In 1909 came the merry bv- 
pie. Other models that made American doU histoij 
include Bye-Lo Baby (1924), which Grace Putnar 
Storey modeled after a babj’ only three daj'S old; Prirj 
(1926), the first doU with a wardrobe; Dy-Dee BcItj 
(1932), the first infantlike doll to drink and wet; Shirks 
Temple (1934), the first great “person doU”; the ilcpc 
SHn Baby (1946), first with texture resembling hunm 
flesh. Today doU manufacturers compete so Leenlv 
that dozens of new models appear yearl}'. 

ItTiat Dolls Are Made of 

Dolls can be made from practicaUy anj’thing— ton 
whalebone to nylon. The materials most used m doU 
made in America are rubber, cotton, rayon, oilcloti. 
felt, paper, and composition. Alost of them are com- 
position, which was developed in the 1920’s. ? 

mixture of resin, wood flour, starch, and wafer packed 
into molds, pressed, and baked. Composition do^^® 
mrtuaUy unbreakable. Man j’ have plastic “skin" tm 
warms to the touch, wrinkles, and feels much hiS 
human flesh. Some have S3’nthetic hair, with each 
piece indiiddually united to the head, that can te 
washed and “permanent-waved.” 

Alany children like homemade dolls, and a nun^ 
of schools encourage their classes to make dolls 
toric or foreign costumes. Stocking doUs, rag doUs, 
and paper dolls are favorite, easj’-to-make doUs. 

Dolls in Other Lands 

Dolls are said to be the most popular of all toys. 
Children aU over the world love them. Alost 
in other lands are happy with veiy plain little d^ 
A Korean girl makes a doll from a length of bamboo, 
stuffing grass into the top for hair. Eskimo young 
steis treasure carved bits of whalebone or watais tu^ 
and skin dolls stuffed with fur. In Alexico girls P-*! 
with rag, wood, or clay dolls. , 

Brazilian children enjoy dolls made of yam wrappe*! 
around wire. In Africa little girls cherish bto o- 
wood with clumsilj' carved features. Swedish 
make doUs of birchbark. In Tnrtin bazaars sell 
cloth dolls dressed with turbans or saris; cheaper do - 

Continued on pVl'- 


DOLLS IN THE MU SEUM OF THE CITY OF NEW YORK 





SCOTLAND 


NORWAY 


|J4S 




C!vV> 

.•K 




SWITZERLAND 
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BRriTANY 
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ne.Iovely costume dolls shown on these two pages are imported. 
IJeir histone dress is representative of thiir nati™ 

‘O'lay- ^>'«e people have adopted^s 
Mlorful ^ess for work, m^y persons still appea/ in co“ 
tumes like these on fete days. The detaile ™Md 


handwork on these beautiful dolls reflects the s^tlled \ 
practiced in many parts of the Old wor y 
East These dolls were provided by 
and Company, Chicago, lU. They were ©specially P 
graphed in their original colors by the Compton an 










COSTUME DOLLS IN MINIATURE AND IN PAPER 
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tte dnlf brighten the The'dintv ladies above w'e shown in' actnal size in tiny gkS 

dress of the mandarin doll conple, right, and their attendants, domes. They are done in the style of the old-time fashion dolls. 
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i Se * ®blS’™K“'fa’’ splendor of The young Queen Victoria doU is resp’.e^ 
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These paper dolls were more th^n plavthinp*; Tiao 

»... » MO s-i; fear 

U— ^ Children. Americans followed European styles. 


DOLLS 

are^dely^rved bits of NT DOLLHOUSE 

liirapd dofe lor i'fi 

^ye^H^to'yof Dolu l|j|j ^'1 0 ^1 

IhA^itflft imnwa m th» ocBit* furniWt* »I the ttW lOlh tepturj floUhtnye i* ibe CoUten Mwjie SeUhaune 

ine jJttie images touna ir „ dollheus* Neute the llope id the Musiuiu ej Stieoce ixd Industr* Chi- 
Stone Age caves were carved visbinj Ucitui** upper rght A leooB* (i(c> n DoiihcFutei cu b» bomemiae too 
as charms and fetishes or 

ritual images Doll Ike figures found in tombs of work— rowing fanning cookmg muse making Early 
ancient Egypt are thought to represent not tojfs but Greek end Roman dolls are eons dered to be religious 
servants— subst tutes for real servants who were for offemigs and portrait statuettes buried with ch Idren 
merly bur ed ahve with the bodies of tbeur roasters The«e f ttle figures made of ivory or terra cotta had 
Tombs of wealthy anc ent Egyptians held toy fumisb jointed bmbs and resembled modern dolls In later 
mgs and tiny carved figures representing e\erykind of Roman days girls received dolls on December 17 the 
AT THEIR BEOl HN I HC — AND A SECOND START 


:« tamtnir* d lh« laid lOtb Msturr dslUicmte w ihs CoUiei 
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EARLY DOLLS FROM THE 



At the left is one of the oldest dolls preserved. It was found in 
a tomb at Sakkara, Egypt, dating from about 2000 B.C. 
Right, is an Egyptian paddle doll with hair of clay beads. 


OLD WORLD AND THE NEW 



Above are two comhusk dolls made by Seneca Indians in the 
latter part of the 19th century. At first, Indian comhup 
dolls were made as fetishes. Indians also made wooden dolls. 


festival of Saturnalia. On reaching maturit}' a Roman 
girl presented all her dolls, and other sjunbols of 
childhood, on the altar of the goddess Diana. 

The Pueblo Indians of America attached religious 
significance to their kachina dolls. Children received 
them to learn about tribal rites and spirits. (For 
pictures, see Indians, American.) 

Fashion Dolls Become the Vogue 
In the latter part of the 14th century men and 
women began to use dolls to show the latest fashions 
in dress, millinery, and hair styles. France was the 
style center. In 1391 the King of France sent a group 
of fashion dolls to the Queen of England to show 
her the latest Fiench court styles. Early in the 
ITth century Henry R'’ of France wrote to his fiancde, 
Alarie de’ Medici: “Frontenac tells me that you wish 
to have samples of our fashions; I am therefore send- 
"ng you several model dolls.” 

Later both France and England shipped fashion 
lolls to India and the American Colonies. Thej' were 
ilso called “fashion babies” and took the place of the 
modern fashion magazines. 

In the 18th centurj- jointed cardboard puppets be- 
came popular in France. Men, women, and children 
played with them even on the street. The very rich 
enjoyed elaborate ones designed by court painters. 
Some cost as much as 87,500 each. 

Dolls Become Children’s Playthings 
Dollmaking for children began as an industrj’ about 
1800. For about a century most dolls represented 
groum women. Alost of them were i*ag dolls or were 
made of vood, china, leather, or wax. Germany was 
the center of the china-doll industry, and about nine 
tenths of the rosy-cheeked china dolls had black 
hair and blue eyes. 

England made the best wax dolls. Some heads bore 
human hair, set in one strand at a time. Their eyes 
were made of glass and china. About 1825 the Engfch 
began to insert eyes that moved. Some of the wax 


dolls had heads of bisque, an unglazed and hard-fired 
pottery. Germany made nearlj' all the bisque heads 
until the Jumeau family in France produced beautiful 
models about 1862. Another famed French maker of 
dolls with bisque heads and wooden or kid bodiK was 
M. Bru. Dresden, Germanj', led in the production of 
Parian heads, so called because many of the bisques 
were colorless — “as white as Parian marble.” 

Not until the 20th centurj’ did manufacturers make 
dolls in the hkeness of real little children and babies. 
The word doll is a pet nickname for “Dorothy” and 
was used to mean “little thing.” It was first used 
to mean "doll” about 1700. (See also Toys.) 
Dolphin. Every ocean traveler is familiar with 
dolphins, the small lelatives of the whale. They es- 
cort steamers for miles across the sea, apparently 
delighting to leap from the water and to e.\hibit their 
swimming tricks to human spectators. Probabl}' be- 
cause of their friendliness, no creatures of the ocean 
have ever been surrounded with moie myth and ro- 
mance (see Arion). It is a sailor’s superstition that 
bad luck will come to anyone who harms one of these 
sea clow'ns. When the churning propeller of a steamer 
cuts up an inexperienced young dolphin, the old 
“salts” shake their heads in W'arning. 

The dolphin is frequently mistaken for the por- 
poise. The “schools of porpoises” described by many 
seafarers are in reality' dolphins, for the true por- 
poise seldom ventures far from shore (see Porpoise). 
Unlike the porpoise, the dolphin has a sharp beak- 
like nose, but othenvise these sea mammals resemble 
each other closely'. The common dolphin is six to 
eight feet long and is dark brown to black above 
and white to light green underneath. Its slender, 
sharp-pointed teeth, as many' as a hundred in each 
jaw', suit it for feeding upon fishes. The tail is 
flattened horizontally, not vertically like that of the 
fish, and the dolphin has other peculiarities of the 
whale order. (See also MTale.) 


» -DOMINICAN REPUBLIC 

Some g^ciea swim up the mouths of nvc« especwUy fish is fc^cn from the water The scJenhfie name of 
mSouthAroenca They are notastaplearticleoffood thecommoadolphin(maroiiial)j3Z)efc%jnj^jiffMjj of 
although seamen occasionally defy superstition and common dolphin (fish) Coryphaena hiZyi 
catch a dolphin m order to enjoy the neh oily meat DOMESTIC SCJCNCE This name isgiven toagroup 

and to the eaily Christians it was a symbol of the taught m schools and colleges with a view to prepm^ 

Pfls to be homemakers The courses deal 
f 7^‘t » “ “* prepa.ation textiles and other 

^et they are of a bn haul golden blue with deep clothing matenaW household simtation, and so 
blue spots, but the colors fade rapidly when the forth (See Horae Eeonomics ) 

The DOMINICAN REPUBLIC Where Columbus Once RULED 


Ttam (be cnirabling wtU af (be aid cilr of Sonlo Pomiato (no* caUtd Ciudad TnijiUo) «a took down an 
tbe Doulb oi (he Oiuna River where Columbus maored Ins slomi (ossed ship to k tree In the btektround 
oa the tight can be seen the ensUe built for bis son Diego, wbo ruled tbe island alter bii latber'a deaUi. 


■pxOMlNlCAN REPUBLIC Between Cuba on the 
west and Puerto Rieo on the east lie»Hi«paiuola 
the secorid largest island of the e«t Indies Two na 
tions share the rsland Haiti occupies the western 
third (see Haiti), the rest is under the flag of the 
Domimcan Republic formerly called Santo Domingo 
The Republic covers 19 32S square miles — about half 
the area of the state of Ohio Its shores are wanhed on 
the north by the Atlantic Ocean and on the south 
by the Caribbean Sea (For map see West Indns) 
Four thickly wooded mountain ranges cro«8 the 
country fiom west to east The highest and longest 
Is the central range, dividing the country in two 
Here Pico Trujillo the highest peak in the V> est Indies 
rises to over 10 000 feet (authorities vary as to the 
exact height and some report Monte Tina to tbe 
southeast as higher) Between this range and the 
coastal mountairs to the north spreads a broad val 
ley, the Cibao, richest farm section of the wiantry 
Other farmlands are on the broad phin south of the 
central range In the southwest comer of the repu^ 
lie are two short ranges, enclosing Lake EnnqniUo, 
a salty body of water 163 feet below sea level 


The Dormnican Republic lies in the tropics, but the 
heat 18 tempered by ocean breezes and the temper i- 
tuie seldom nsea above 90° F There are only two 
seasons — nimy from May to November dry, 
from November to Mb> Trade wands from the north- 
east bang abundant moisture to regions l>ing to the 
windward side of the mountains («ee Mest Indies) 
The west and south are dry, with some deserts and 
most of the farms here depend on irrigation 

The Products and the People 

TjLw its I'Und neighbors the Domimean Republic 
looks chiefly to sugar for its hveUhood Sugar and 
molasses account for more than half ot the nations 
intmme from exports Cacao and coffee rank next m 
importance Cassava (for tapioca) nee, corn and 
plantains are also grown, chiefly for home coniump- 
tiun Cattle are raised in increasing numbers and 
hides are exported The country’s rich Umber re- 
sources are largely inaccessible, but some lignum 
vitae and other hardwoods are exported Mineral re- 
sources are titUc developed 
The Dominican Republic has about two thirds as 
many people as its crowded little neighbor Haiti The 
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majority of the people are of mixed Negro and once the residence of the Columbus family. In 1930 
w hite blood. The original Indian population has a hurncane destroyed nearly all the city but spared 
disappeared. Most of the people hve in palm-thatched the massn-e structures of colonial days Under Presi 
huts m small rural xuUages. dent TrujiUo, the city ivas rebuilt, and in 1936 

THE OLDEST CATHEDRAL IN THE AMERICAS renamed m his honor 
i — _ _ , Population (1950 
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uie massive suiucLures oi colonial uays. Under Presi- 
dent Trujillo, the city was rebuilt, and in 1936 was 

THE AMERICAS “1 ^ 

_ _ , Population (1950 

census, 181,553). 

I The Country’s 
1 Troubled History 

Columbus discov- 
ered the island of His- 
paniola on Hs first 
x’oyage and left a gar- 
rison on the eastcoast. 
This settlement was 
wiped out by the In- 
dians, and when Co- 
' lumbus returned the 
next year he estab- 

f hshed a second col- 

‘ on}’, called Isabella, 

lie left in 

'Jj , V'.J’n'y fV charge of his brother 

^%'C' Bartholomew. liTim 

named for the patron 


II 


/fi ^ ■•‘I liulueu lui tuc 

saint of Columbus’ 
father. Epidemics and 
I — the hardships of 


sTa^eV^rorAfne: 

Many miles of good roads have been built but moct t,-,. i were brought m f( 

^the countiy can stiU be reached only by homeWb plantations (see Las Casas). For 

Tliere are several good natural harbors but the nmnot.' ^ century Spanish rule was undisturbed, 

ous nvers that tumble do^\Ti from the mountains! arl French began to colonize the western shore, 

navugable only for short distances. 1795 France had e.xtended its sway over the 

The Oldest European City in the America.! entire island. In the early 19th century the Haitian 

he chief point of interest in the renublie fho • ousted the French and brought the whole 

old seaport_ capital Qudad Trujillo (10^0% Sited ““der their rule. In 1814 Spam agam acquired 

hv R Founded in IdQfi h '"'estern end, but Haiti remained m- 

by Bartholomew Columbus, brother of Chrirfn u-v ‘^®Pendent (see Haiti). 

Amp^‘ European settlement ^in^ the Dominicans expelled their Spanish governor in 

ish a long time was the center of Snan- ’ ^ under despotic Haitian rule again 

sitv of'^S?'^^ ^ew World. Here are the Univer- n finally gained their inde- 

<=oon after tv, Aqmnas, which was established nc^ suce. But they were fearful' of foreign invasion 
vereitv of the te c Haitians; and in 1861 they appeal^ 

■^tancte tbp"'fam Here also ^ reannexed. Two years later they agam 

sianos the famous Cathedral -^ereaiso rebelled and fbo c 1. t:a,o 




the hardships of 
forced labor rapidly 
reduced the Indian 
popu lation, and 
slax’es from Africa 
were brought in to 


vervitv of '^r^te^ i and the Uni- te <? • . r Haitians; and in 1861 they appeaie 

<=tan(te thp"'fam Here also ^ reannexed. Two years later they agai 

M Se Np?H’ Domingo te Sp Spanish withdrew for the last tim. 

completed 18 yearn tetPr^'^a “ 1.523 and Sited &! 


firet in the New World, which wasTe^ Domingo, the 
completed 18 years later TVip ^ m lo23 and 

Collbus afeSXS; 

cathedral (see Columbus, Christopher) Oaer h 
buildmgs mclude Columbus Castle,^ bSSJ iSS! 


fr “t reen asked for the protection oi tni 

■P* ® States. President Grant was in favor of annax 

Hon, but Congress rejected the petition, 
tin rejiuy years the republic suffered from revolu 
reoH I government. Debts were contractec 

■ ess y and foreign governments threatened f orcibli 



measures to secure payment The republic again 
turned to the Tlmted States lor help A fiscal treat) 
was signed, and m 1903 the United States took over 
the collection of customs, setting aside part of t^e 
revenue for the payment of debts 

Revolts cijntmu^ and further indebtedness nasin- 
cuned m violation of the treaty In 1918 the United 
States sent marines to occupy the city of Santo 
Domingo The revolutionary forces were tiuickly 
subdued and a military government estaldished 
Towns were cleaned up schools built, and roads and 
pubho works constructed The Dominicans however 
never ceased to protest against the occupation and 
in 1921 the United States removed its troops After a 
period of Unre«t a strong government waa finally 
established In 1941 the United States discontinued 
Its supervision of the customs The republic has 
a president and legislature elected by popular vole 
Population (1950 censusl, 2 135 872 
Dor’MOVse This small animal ol squirr^hke 
habits, a native of the Old World is related to both 
the mice and the squirrels and is m structure inter- 
mediate bstweea them It lives in trees and bushes 
feeding on nuts and berries and sits erect on its 
haunches like a squirrel when eatmg It bys up a 
store of food for winter, and when cold weather comes 
it curls up m its nest and sleeps On warm cbjs it is 
likely to wake cat and fall asleep again Its name 
means “sleeping mouse " Dormice are tamed and 
kept as pets In the United States the common white- 
footed mouse IS often called dormouse 
DobGLAS, StEfaxM Ansovb (\8\a-19bl) Though 
d New Englander by birth, having been born at Bran 
doii, Vt , Stephen A Dougla* early identified himself 
with the new West and lot a lime was regarded by the 
sJavehoIding South as its most promising champion 
At the age of 20 he moved to Illinoia and there began 
the practice of law Pohlics soon dawned h» atten- 
tion, and from 1835 until his death he hefd office, 
either in the state government or in Coogneeg 
U wivs in the Uruted States Senate that he won he 
chief fame as author of the Kansas-Nebraska Bill of 
1854 This gave popular (or “squatter ) sovereignty 
to these temtorws, that is, provided Uiat tbo people 
of each should themselves decide whether the temtory 
should come into the Tliuon as ft slave or free state 
The bill was opposed by the anlislaver) feadeis for 
however they might diSer as to what should be done 
with slavery where it already evisted they were all 
opposed to Its further spread Among these uas 
Abraham Lincob who in 1858 ran against Douglas 
for the senatorship from Ilhnoia basing his campa^ 
largely on the Kansas Nebraska issue 
The senes of jomt debates in which lancol^iw 
Douglas engaged attracted the attention of tbe whole 
country Douglas won the prue of the senalonhip 
but m the debat*> at Freeport 111 he was led to ^ 
dare that any terntory could by ‘ unfriendly legi^ 
tion ” exclude slavery (See Lmcoln-Douglan D^ 
bates ■) This statement so antagoiured the Souttiwt. 
when the National Democratic Convention met m 


*5 — DOVER 

1860 the Southern delegates “bolted” rather than 
support Douglas for president and named John C 
BKckinnd|!;e in a separate conventum aa their candi- 
date The Northern Democrat-, nominated Douglas 
The split In the party made the election of Lincoln, 
Ole Kepubfican candidate, a foregone conclusion 

Douglas now devoted his energy to opposing seces- 
sion and loyally pledged his support to Lincoln and 
tbe Union Unfortunately this valuable work was cut 
short b) his death from typhoid fever less than two 
months after the begmmng of the war Douglas left a 
teputfttioa as a form-doble debater powerful orator, 
and resourceful political leader Because of the con 
trast of his small body — he wts barely five feet in 
height— with his massive head and shoulders, be was 
known as the Little Giant ” 

Dover, Dbl. About Dover's pleasant, e/m- 
shaded Oiecn stand the State House and many other 
colonial type office buddings and homes In 1683 
William Reno ordered that a new count) seat be 
established here A courthouse and pn«ou were 
built before 1097 but the town w as not Jjid out until 
I7l7 In 1777 Dover replaced New f'astle as the 
capita) of Debware 

Dover is situated on the St Jones River and a 
widnui^ ol the river callwl Silver Lake about 35 
miles south of Wilmington The eountrjsnJe Je fer 
tile, and Doverships much farm produce Several tan- 
ning and packing plants are here The manufactuiea 
include building materials pamts arid Utex products 

Tbe present State House was huift between 1767 
and nW a* a couiity courthouee and a statft capit^ 

It nerved both purposes until 1673 when the Kent 
CouD^ courthouse was erected Several additions 
have not spoiled the wlomal charm, of the State 
House The DeUware State Museum was built as a 
church in 1790 Other fine old coJomal bmldinfis on 
ot neat tbe Owen are Chnst Church and the Ridgely 
House Leguljtive Hall, to Uie east of the Green, 
was completed >n 1933 

Near Dover is Delaware State College established 
for Negroes in lS9l Wesley Jumor College lies With- 
in the city Dover’s cit> -owned utilities include an 
electnc plant Its government is a modified citj- 
manager form (See alio Delaware) Population 
(lOSOeensua) 6223 

Ewclami To Engbshmen returning from 
travels on the European continent the “chalk cliSs ot 
Dover” have for centuries signified home To con 
tmental nations seeking to invade England these 
white ciiHs are tbe path ol conquest, for this great 
port on tbe English Channel is separated from France 
»t Calais, bvonlv 21 miles On br^ht days the French 
coart IS vwible acros'’ the Stiait of Dover 

The citj^along xole in history la attested by its great 
castle towermc on the chfis 375 feet above the sea 
ThJ gnm rfd bttildmg was Mied as a fortress lu 
Normatt tunes and with modifications, it la still a 
bilwaik for the defense of these shores Within its 
Walla IB a Ugbthouse dating from the Roman, ocoupa- 
tlOB of RntaiB The city fought off the French in the 
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naval battle of Dover (1217). In the first World War 
it was a submarine base. In the second World War, 
from August 1940 to September 1944 it was first 
bombarded by planes and later shelled by long-range 
German guns emplaced on the coast of France. 

Dover lies at the mouth of the little Dour River, 
whose valley cuts through the chalk chffs of the coast. 
The harbor, which has been improi ed. is one of the 
finest on the east coast. Normally, the city is the 
terminus for passenger vessels from Calais and 
Ostend. Shipbuilding is the city’s major industiy. 
Population (1951 census, prehmmary), 35,217. 
Dragon. Long ago, according to a legend of the 
^Iiddle .-^ges, there dwelt in a distant pagan land a 
dreadful monster called a dragon. The Upping of its 
great bathke wings could be heard for miles around, 
and with a single blow of its terrible claws it could fell 
an ov. Its snakehke body was covered with slimy 
scales and on the tip of its pointed tail was a poisonous 
sting. From flaring nostrils came clouds of smoke and 
flame that brought death to those iiho breathed it. 

Eveiy year a j'oung irirgin was offered to it to pre- 
vent it from rushing upon the citj' and destroying aU 
the inhabitants. One year the lot fell on Pnncess 
Sabra, daughter of the king; but she was saved bj- the 
valiant Saint Geoige, youngest and bravest of the 
seven champions of Christendom, who chanced to be 
riding in this far-off land in search of adventure. With 
his magic sword Ascalon, he wounded the monster so 
sorely that the princess was able to put her sash about 
its head and lead it, meek as any lamb, to the market- 
place of the town, where Saint George slew it with one 
bbw. Won over to the Christian faith by this deed 
of its champion, the people were baptized, and the 
Princess was wedded to her deliverer. 

This is but one of the many dragon stories told in 
the lore of different countries (see Perseus; Sieg- 
fried). Before the time of Columbus and the age of 
discover!- sailors refused to venture into unknown 
seas for fear of encountering dragons and other 
monsters of the deep. Old maps show the unchartered 
seas filled with strange creatures ha^dng wings, horns, 
and plaws of such enormous size that they could crush 
a ship. The dragons of Chinese and Japanese m!-th 
and art are reptiles with batlike win^ and claws and 
are supposed to spread disease and death among the 
people. Sacrifices are still made to appease their 
vrath. For ages the dragon was the emblem of the 
former imperial house of China. 

That these superstitions have a basis of fact is per- 
haps indicated by the discovery- of fossil skeleton' of 
M^oth reptiles that roamed the prehistoric world 
-^though the most terrifj-ing beasts of prehistoric 
times, such as the dinosaurs, lived in the a^es be- 
fore man had appeared on earth, there mav have been 
some suivi!-mg reptiles of great size in the' time of the 
primitive cavemen of Europe. Such beasts would 
^sily give nse to legends of monstere such as the 
dragons. (See Reptiles.) 

_ In the East Indies certain small lizards, seven or 
eight inches long, are known as “dragons.” They 


A MODERN DRaGON OF THE WEST INDIES 



The terrifymg rhinoceros iguana of Haiti and Puerto Rico chit 
well have" inspired some of the tales of man-eating dragem. 


are about the color of tree bark, and the skin a'on: 
their sides between the legs spreads out into a !d»l 
of parachute, enabhng them to flj' among the branche: 
of the trees in which they live. There are about M 
species, all of them harmless. 

]i)R.\GONFLY. Some fine summer da}' you may se a 
thick, clumsy insect crawl out of a pond. Slowly it 
climbs up a plant. It rests a few moments. Sudd^ 
its muddy coat splits down the back. Now a light 
slender creature works its way out. At fiist it is too 
weak to open its wet wings. It warms itself in the 
sun. The four wings dry', and then it zooms into the 
air. .Another beautiful dragonfly has come into the 
world. 

Some people fear these quick-darting gems of the 
air. They call them “snake feeders,” “horse stingers, 
and “de!Tl’s-daming-needles.” They tell children the 
flies will sew up 


their ears. .Actually 
dragonflies are very 
useful. They eat 
thousands of mos- 
quitoes, flies, and 
other insects harm- 
ful to man. 

AVe can recognize 
a dragonfly easily 
as it dips down over 
pond and stream, 
meadow and lawn, 
looking for food. 
The beautifully 
veined, silvery 
wings may be two to 
five inches long. The 
body is about three 
inches long, highlv 
colored in steel blue, 
purple, green, or 
copper. Its six legs 
are far forward and 
close together. The 


A FIERCE INSECT 



The dragonfly deserves ig 
it preys hungrily on other 




dragonfly can curve it? legs into a basket It uses 
the basket to scoop insects from the air Then it 
puts them into its ]ai\s These jan? have strong 
teeth If jou catch tie fles your fillers may get 
ripped 

Two great eyes cover most of the head Each eye 
ha? from 20 000 to 25 000 tmy eyes joned together 
these bg eye? it can see itspiev easily 
There are two large groups of these insects — the 
dragonflies themaelve? and the damsel flies The 
dragonfly darts with the speed of an express tram 
Some can fly 60 miles an hour The two rear wing? are 
laiger than the front pa r They are held outspread 
'vhen the insect lands The damsel fly is more slender 
It flies more slowly and lazily The wings are the 
same size When the insect rests the wings come to- 
gether over the back hke a butterfly a 
The dragonfly begins life as a water insect TI en 
we call It a nymph The mother Uj s her eggs m the 


water As she fl ta over the pond aga n ami again she 
dips underwater to wa«h off the egg? Some spec es 
by the r eggs in long str ngs on water plants Such a 
stung nuy have 100 000 eggs 
The damsel fly cuts a el t in the stem? of water 
plants Then she puts her eggs m the opening She 
uses a poit of her body called an ottposilor to do 
this (Thewoid ovipoetor means egg depositor ) 
Sometimes the damsel fly goes under water and walks 
about looking for a good cradle The male may go 
with the female on this trip 
The nymphs hatch out of the eggs in one to four 
weeks They are half an inch to nearly two inches 
long They are flat dark creatures and have long 
They hide under rocks and m the mud There 
they wstto jump on a careless insect or even a 
small fish These nymphs are as fierce m the water 
as tiie grown fi es are in the air Ihey have a strange 
of catchmg their prey Their underbp baa 
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joints. It is very long, with a pair of hooks at the tip. 
They shoot this lip forward and catch the insect on the 
hooks. IMaen they are not using the underlip they fold 
it over the face like a mask. 

The dragonfly n 5 Tnph breathes by drawing water 
into the back part of its intestine. Tiny air tubes take 
out the oxj'gen. The njunph then pushes out the water 
in quick spurts. In this way it drives itself forward, 
like a jet-propelled airplane. The damsel-fly njinph 
has three leaflike gills at the end of its body. These 
gills take in oxj’gen from the water. 

As the njTnphs grow they shed their skins 10 
to 15 times. They live one to four years as nymphs, 
depending on the species. In the winter they 
sleep in the stream bed. Adult dragonflies live only 
a few months. 

Dragonflies are members of the order Odonata. The 
dragonflies proper belong to the suborder Anisoptera 
(from two Greek words meaning “unequal wings”). 
Tlie damsel flies belong to the suborder Zygoptera 
(“yoke wings”). There are about 2,500 species scat- 
tered over the world. North America has about 300 
species. One common dragonflj' is known as the mos- 
quito hank {Anax junius). It is a bright green, with 
clear wings about two inches long. The “ten spot skim- 
mer” (Jjibellula puhfteUa) has three blackish-brown 
and tvo white spots on each wing. Only the male has 
the white spots. The rubj'-spot {Helaerina americana) 
is a common damsel fly. Its head and upper body are 
copperj- red. The abdomen is green. The male has a 
ruby-red spot at the base of the wings. In the female 
the ving is yellowish brown. The black-wing (Calop- 
teryx maculata) is also common. 

Drake, Sir Francis (1545-1596). Of all the great 
sailors in the reign of Queen Elizabeth I the most 
famous was the bold buccaneer Sir Francis Drake. 
He was the first Enghshman to sail round the world 
and he took a leading part in defeating the Great 
Armada sent by Spain to invade England. 

Born near Ta\'istock, in Devonshire, Drake grew up 
in a seafaring atmosphere. BTile still a boy he 
shipped as an apprentice on a coasting vessel. TATien 
he was 20, he sailed with his cousin. Sir John Hawkins, 
on a sla^'ing voyage to Guinea, on the west coast of 
Afnca. He rose to command a ship under Hawkins 
and was with him when Spaniards attacked the fleet 
off the port of Vera Cruz, in iMe-\ico. AU but two of 
ttie English ships a ere destro 3 -ed in this battle, and 
Drake lost nearly everjijhing he possessed Haw- 
kins). Drake never forgave the Spanish for their 
treacherj' on this occasion or for their cruel treatment 
of their English prisoners. He devoted the rest of his 
hfe to a relentless war against Spain. 

Drake gathered together his own band of adventur- 
ers and made three profitable voyages to the New 
\\ orld, plundenng Spanish settlements and destrojung 
Spamsh ships. In 1572 he made a daring march acro5 
the Isthmus of Panama. From a high tree he caught 
his first glimpse of the Pacific and prayed that he 
mght sail upon that sea. His praj-er was answered 
fiT-a years later, when he sailed round the world. 


WHEN DRAKE FIRST SAW THE PACIFIC 



This great voj-age (1577-80) had the secret finan- 
cial support of Queen Elizabeth I and the war part} 
in her council because they- hoped it would end Spania 
monopoly of the profitable trade in the Pacific. Dia e 
set out with five ships. He intended to pass throng 
the Strait of Magellan, near the southern e.vtremit} o 
South America, and then explore the waters he ha 
seen from the Isthmus of Panama. When the 
were passed, Drake’s ship, the Golden Hind, 
on alone, the other vessels having either turned bac 
or been lost. Up the coast he went, plundering Span 
ish settlements in Chile and Peru with impunit} 
and capturing unsuspecting treasure ships boun 
for Panama. 

Drake then sailed northward and claimed the Ca 
fomia coast in the name of his queen. To avoid mee 
ing the aroused Spaniards bj- returning the wa} ® 
came, he determined to return home by- sailing 
the world, as Ferdinand Alagellan had done; , 
crossed the Pacific and Indian oceans and reached 
Atlantic by- sailing aroimd the southern tip of "'3^ 
(For map showing route, see Alagellan.) He 
England in November 1580, nearly three 
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afterhesetout He <a8«ftrmlyaccbimed Lbzabetb 
shared nchly m the treasure he brought {h s ship was 
literally ballasted with silver ) She honored him by 
dmiDg on board his ship and by ra sing him to knight- 
hood although she knew this would infuriate the 
Spaniards 

In the war with Spam that broke out soon after 
(1585) Drake won his crovnng honors After once 
more carrying death and destruction to Spanish set- 
tlements in the est Ind es he led a dir ng exped 
tion into the port of Cadiz Spam itself Here he 
destrojed so many vessels that for a whole year 
the Spaniards had to delay the expedit on they were 
prepannfc for the mils on of Englaiid After thus 
s ngeing the king of Spa n s beard Drake re- 
turned home in triumph 

When the Span sh Armada finally d d come sail ng 
up the Enghsh Channel in 1588 Drake as vice 
admiral of the English fleet played a chief part in 
the week long runn ng fight that drove off the Span 
lards (see Armada Spanish) Dunng th s fight Drake 
encountered a fine galleon commanded bv Don Pedro 
de Valdez Don Pedro was one of the leading pro 
moters of the idea of dispatching the Armada to 
England Yet when he and bis men learned that the r 


opponent was the darmg El Draque ( the dragon ) 
th^ sunendeted at once 

Some e ght years later on a final expedition 
against the Spaniards m the ^ est Ind es Drake was 
taken iH and died on board his ship m January 1596 
Perhaps more than any other of England s bold pnva 
teers he had helped to break down the commercial 
and mantime supremacy of Spain and to set England 
cm the way to becoming mistress of the seas A Span 
ish captam captured and later released wrote in 
a letter this descnption of the bold commander and 
of life aboard his sh p 

Ue (Drake) la about 35 years old of small size 
with a reddiab beard and is one of the greatest sailors 
that exist both from his skill and h s power of com 
manding He has with him nine or ten gentlemen 
younger sons of the leading men m England who form 
his couQC I He has too all poss ble luxuries even 
to perfumes many of which he told me were given 
him by the Queen None of h s gentlemen s ts down 
or puts on his hat in his presence without repeated 
perm ss on He dines and sups to the mus c of v lolins 
He has two draughtsmen who portray the coast 
in Its 0 vn cobrs so naturally that anyone following 
him wiU have no difficulty 



Tfe DRAMA Through TWENTY-FIVE CENTURIES 


■rvRAMA Our modem stage plays— along with 
^ mot on pictures and television 
roots m man s age-old love of putting on a show 
early peoples performed in one way or snotfcer The 
early Greeks who contrbuted so many advances to 
European civilization began putting on shows that 
toon became plays much like those of today 
At planting and harv est time the eariy Greeks Md 
the r most important festivals At these seasons they 


worduped Dionysus the god of the vineyard of 
plants and fruitfulness Giadually their wild proees- 
B ons and chants became more or less fixed m form 
At the wine fest vals in winter bands of revelers 
marched through the villages chanting songs Between 
scQgs the leader of the p'xicession exchanged jokes 
with members of the company or with leaders of rival 
NnnHg The best of these jests were repeated from 
year to year until gradually they became genuine 
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drama — ^the represeniat’on of a complete story by 
•fm-ds and acnon From these rude dinlopnes greiT 
Greek comedy, so called from the Greek words 
ko~.K (revel) and ode (song). 

The Birth of Tragedy 

The sp-ing festrrals took a dinerent turn. At thse 
times it early became the custom to tell m song and 
dance the chief epi 


szz 


GREEK ACTORS AND THEIR “FALSE FACES 


Eodes in the life 
of the god they 
were vrorshi ping. 

Dressed in goat- 
skins to repc^nt 

half goat, half man, 
who attended D’o- 
nysns — they would 
dance around the 
smoking altar, recit- 
ing the god’s adven- 
tures. From this 
humb’e beginning 
sprang Greek trag- 
edy, a creation of 
human genius 
which for moral 
grandeur, dramatic 
power, and ardstio 
perfecti-'n is equal- 
ed only by the 
greats works of 
Shakespeare. Trag- 
edy gets its name 
from the goat-skins 
worn by the chor- 
us, being formed 
from the Greek 
words treros (goat) 
and ode (song). 

Ir is easy to see 
how in course of 
time the leader of 
the chorus would 
introduce passages 
o:^ lively dialogue 
with the chorus, to 
amplify and esnlain 
the narranve pven 
in the choral odes ,o 
one step remained to ^ t^® 
radon must give w-v to i‘ • '^’^‘^^tic nar- 
god and those 

the father -of ^nown as 

in picking out a T' 

m turn the parts o- -U '^norm to plav 

legend. This was th° bir^h-fi' %u^ in the 

«■ rook 


carefully worked out before the penonna 
committed to memory by actor and chorus. 

Thus the way was opened for the immoral fck— 
Aeschylus, Sophocles, and Euripides — who eskllikd 
the drama as one of the noblest forms of liteni-a''* 
and left the magniScent body of plays from Tmi 
have sprung all later dramatic literature wmav cf 

the name. Eaiac 


these great cm 
further nnfcldri 
the rs-ouTCffi cf tie 
art. 

Aeschylus iatr> 
duced a seoraia:- 
tor, thus msikgS 
possible to tarev 
all the central iaa- 
dents of a storr 
into dramahkfaaa. 
He invented s 
special ccEtuaiefr 
these actors, rah- 
ing their stature iy 
thick wooden sok^ 
clothing themia 
rich robes, sa; 
equipping ften 
with awe-inspgzg 
masks, to lead t: 
them the super- 
human digniy tw 
fitting the pest 
legendary chua'- 
teis th^ impesa:- 
ated, Sophodes 

wentastepfards 
in introducing I 
third actor sad 
giving the caajm 
a place of Ise es 
pwrtance. Betip 
heightened tns 
dramatic ra‘e:sr- 
Enripides’ pee' 

contribution was r> 
“bring dramadova 

from theskieE 

Hjg predereseou 

T^reseated the heroes, gods, and great legena:^ 
^smetem in more than life size. Euripides was ^ 
brsi. realist in the drama, for he was content to pak* 
men women as thej' were, with all then de:e^ 
^d vices. He stripped the veil of idealism ncE ^ 
and humaniz^ it, thus opening the way !~ 
*— ^Fespeare and the other pants of modem dmais- 

■n Yi , . Comedy Sprang Up 

i^arallel with the development of tragedy went ca 
growth of comedy. From the jesting dialon^S c- 
e ■^tag^fstival grew burlesque and parcCiS- 
P'SntrfuHy interspersed with broad joke direkf- 




= ESHHir 

»|MsrT.s:St. 

Ccon^g,Sl"i™ >«»»“>‘<'»'mG™o. Dn>™ „r, mployed m 




dramatist of the aaaNE from a medieval play the church service 

Greelia Dhoseworkia f ~ Tf^ HLvl PI Easter acd 

! knotm to ua ooly m L j* I i f i I iTTiT^ ij F*'™'”" •” 5""S 

tc.Emehts hhd Lalio .„ 1 lUc' ' ^gfepl;/ SfaT'T t ” 

■adaplatioas mimed '1 «■' I” “> “d lie rf 

aod elaborated the n!tt|#*5,OVlK^ " “‘f ” «' ^>“1 

eeiaedyform aud till' " tl ■>’*»” *alosoos 

■ :st.m I ‘ = 

***? _ . .. f jf \ — — ,. - I I - , ,. The new dramatic 

0 great were the Xw* Vy art flourished through 

aebe^menla of the \ ^ out Europe but 

G^ek dramatists that Am . i . reached its greatest 

tfwRomanscouWonly ~A U’fi development m Eng 

oUow in their foot- 11 .ij, hnd After * tme 

steps ^eu chief .AsJ^K,^rJn ^ the plays grew to such 

wTiters of comedy length that it was 

Plautus and Terence ^ / 'bF^ il found inconvenient to 

and (heir one great 3ty. /SriiT^ f iHL delude them in the 

ih, „,,, d,.-,,ae «Dt«K>iaB<BU oi «h« M Ml* At«> w,Z ii>* u» ^Sulsrservice Other 
dd httle but imitate un«/.»4M**ti«V**rrio*>Xe^n*4«ot»*iMii»J»’u» h«?fr«^^ Bible atones were 
Ereel Diodal. tV.S¥.%T.attr .ill. «’«■ toads 

^ven the scenee of *«f**t»«oo»«r*o4«m»«*o«eoi«b«»ii«*»«n«»»i»e*n«»hisb*eo of the samts and the 
Roman comedy were ***** performances were 

»ia in Athens and the characters had Greek names transferred to the churchyard and giten m eenes 
Both Plautus and Terence found their chief insp ra One play led to another until these Mysteries end 
tion m Menander Terence was content to tranSate Miracle plays as they were called expanded to 
or at the most adapt Menander 8 comedies Plautus long cycles The York Cycle moludes 4S separate 
*™niB at a lower type of audi-nce dealt more freely pbys Though the subject was always religious 
^th hi8 originals and made his supposedly Athenvm the trcalmeat often became broadly farcical as in 
characters act and talk like the Romans of bis own the celebrated scene in wbch Noahs wife has to be 
day Thus he left for us invaluable pictures of low shoved into the ark 

ufe m Rome As the plays became more elaborate the church 

Among the later Romans drama ran an inglorwus gilds and the gUd organisations of artisans assisted in 
course The mi-Ked populace of that tune— the dre^ the perfonnaaees and gradually took them over al 
of the vast Roman empire — had little mmd to the together Each gild would make itself responsible tor 
^enty of tragedy or the delicate fancy of comedy a particular ep sode and construct a float consist ng 
They preferred the bloody ^hts of gladiators and of a dre«ing room below and a stage above On 
combats with wild beasts in the arena and the lewd church festi^ days this float was dragged through 
buffoonery of the variety entertainment which they the streets halting at fixed points while the episode 
called the mime So the influence of the rising was given over and over agam to the various com 
Christian church was naturally thrown against the pames of spectators The costuming was often costly 
stage and all Its works The theater was condemned and realistic devil* were dressed in yellow and black 
and accursed and dramatic literature passed from to suggest the fires of hell These Miracle plays con 
view for nearly a tViiMi**T>,f years turned to be very popular durmg the later 14th and 

„ Drama in the Middle Ages thiwigbout ^e 15th centi^ By 1550 however 

Human nature however, remained the same De- their vogue had passed and they were rarely given 
pnved of the great body of classical drama the peoide {See hlmcle Plays ) 

of the Middle Ages began the tedious process of devd Along with these plays grew up another group— the 
opmg a drama ^ over again There were two mam moralities Instead of u'mg biblical and legendary 


Drama was employed in 
the church service 
, itself at Easter and 
j Christmas to bring 
I home inconcrete form 
the birth and the re- 
surrection of Christ 
Little plays dialogues 
and pantomimes were 
devised to represent 
these and other inci 
dents in the Lfe of 
Christ 

The new dramatic 
art flourished through 
out Europe but 
reached its greatest 
development in Eng 
land After a time 
the plays grew to such 
length that it was 
found inconvenient to 
include them in the 
regufareervice Other 
Bible stones were 
added with legends 
of the saints and the 
performances were 
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characters for heroes and %Tllains, they personified Ford, Middleton, Webster, and others, but all tb 
vices and virtues such as hypocrisy, heresy, piety. 


justice, peace, and truth. One of these plaj-s, called 
“Everyman’, was recently reidved and put on the 


men fell far below their great predecessor in artli:’ 
and moral genius. The opposition of the Puritans to 
the theater, already pronoimced, was deepened h‘o 


BACKSTAGE 


MIRACLE PLAY 


stage with enormous 
success. 

Into this crude, form- 
less, artless folk-drama 
the Renaissance, or re- 
birth of classical learn- 
ing, suddenly introduced 
a new inspiration. In 
the libraries of the mon- 
asteries, which were the 
only considerable store- 
houses of learning, schol- 
ars were begmmng to 
find the old Greek and 
Roman classics. The 
union of classical models 
with the subject-matter 
of the day produced the 
beginnings of modern 
drama. 

France, England, and 
Spain soon developed a 
vigorous national drama. 

In Germany, which was 
diirided into small auto- 
cratic principahties and 
city-states and was dis- 
tracted by religious 
wars, national ideals 
were weakening through 
princely imitations of 
everything French, and 
there the drama devel- 
oped late. Her great 
dramatists, Schiller and 
Lessing belong to the 
18th century. In Eng- 
land, hlarlowe, Ben Jon- 
son, and Shakespeare; in 
France, Corneille, Ra- 
cine, and Moliere; in 
Spain, Lope de Vega and 
Calderon — these are the 
names that will long 
endure. 

Shakespeare heads the 
illustrious list. He was 

the matchless genius, - ^ ^ 

who took the best from Ts the iSerSa = cmde, movable 

all ages and fused it into nUered, the ^hund^ eudience, drums and pans are beaten, h ^^3 

li.rinSreathing,drairt! Vm«%tr 'o? 

ic art What Shake- 

bitter hostility by the merciless satire 

Mter Shakespeare the English theater Horf j dramatists directed agamst them. Fi^y 
rapidly. There are many scenes of beautv nnrl r^ediately after the outbreak of the Civil ^ 

in th. r,!,,.. n il. _ . Si and power Puritans closed the theaters and Parliament orter 

that all stage-players be treated as rogues. 



in the plav-s of Beaumont and FletSfhiSr' 
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Otlth^tc8te.Tat\cmo5ttle\)cenl1ouis Charles lausdifd by Strindberg, with Hauptmann outstand- 

was a mid reaction from Puritanism to umestrauied mg among its brilliant exponents 
sensuality, both in court and societj and OB the Bta^ Natnralism arose from new conceptions of the 
Comic writers oi genuine poner, wit, and hniliance — importanceof heredity and environment in the growth 
Dryden Congreve, Wycherley, Farquhar Vanbrugh, ofcEiaracter Its heroes were passive, its scenes usually 


and their contemporanes — poured ojt a flood of cle^ 
immoralities, that were brought to an end by the 
reawaV-ened conscience o5 the peop}'' and the thunden 
of the famous pulpit orator Jeremy CoUrer P^m 
that day to the present the breach 
between the theater and the Puritan 
spint has remained, though the re- 
vival of genuine literary drama in the 
last two generations has done much 
to bndgp the gulf 
During the 18th century no new 
plavs of U'ting value were brought 
out on the Cngbsh Btagc uni d the Innc 
of Sheridan and GcJd<-m)th Then 
comedy once more lifted its h"ad but 
chasttmed and purified It no longer 
offended good taste or morals and 
had brilliance of dialogue as well as 
dever characters and situations Gald- 
saitVs ‘She Stoops to Contiuw’ sad 
Sheridan's 'The Rivals’ and 'The 
School for bicandal are stiO seen 
The 19ih Century Awakeiilnfi 
The 19tli century, which saw the 
great struggle for democracy, the In- 
dustrul Revolution, inventions, new 
ideas m science and philosophy, also 
witnessed, in its Utter half, a real 
awakening of the stage 
Henrik Ibsen was the father of ^ 
the new drama which reflected the f 
changed thoughts and life of the ' 
limes Ilia assaults on hypoeway and 

his bnlUant technique influenced • 

dramatists the world over Shaw, the 
Irish gadfly of the English htagp avoided the heavy- 
handed senousoess of Djomson and Brieuv and the 
murky despair of the Russians, Tolstoy, Gorky, 
Chekhov, and Andrf ev Rv his iibes entestamwig aod 
annoying in the best Irish manner, he stimuUled 
thought rather than offered pat solutions of socul woes 


THE ENCHANT04C • PETER PAN 


laid in the slums its themes sordid or brutal. Many 
theatergoers who had observed beautiful and gay 
aspects of life were moved to ask what was natural 
about naturalism Insofar as the word was not a mis- 
nomer, It referred to the naturalness 
of the lowly characters, the rough 
language, the backEround, and to the 
absence of a neat plot 
Naturalism, and likewise the e\- 
prcssionvstic reaction to natnrab'm 
wade less headway in France than 
elsewhere since the French prefer in 
the theater smartly phrased discus 
fions of manners light love affairs, 
and the doings of a smoothly veneered 
world Rit, fancy, sentiment, with 
cow and then a serious touch, pervade 
the pJsj-s of Donflay, Sacha Quitry, 
Bourdet More serious were Francois 
d« Curel, Paul Ilemeu and Hann 
BatoiUe social moralists Conserva- 
tive forms of the drama likewise pre- 
vailed in Spam, where tho perferwd 
Echegaray the sentimental Alvarea 
Quintero brothers the Bame-likt 
Martinca Sierra and the lively and 
versatile Benavecte supplied a stage 
notable for its charm rather than for 
Its novelty, ideas or progress 
In Italy, however, the stage was 
enriched by many new ideas D’An- 
nunsio set off the fires of hu colorful 
— . voluptuous art Pirandello made the 
mti«ta«cvu<iia« jpal world naver in tfe uncertainty 
*'’* ^ of man s thoughts and dreams, Sem 

Benellt produced poetic, violent p]3>s and the poised 
and subtle Bracco with faultless tethnique, achieved 
the deepest and finest realism 

Orffilnal £tperimet>ta In Expreislonlsm 
The most oosinal experiments particularly with 
expressionism, otcuircd in the war torn countries of 



Tta, In* 4]J relter lioie ton ta to™ i» Omn'i? »«*“ Eipre-ioo'm holds tot to 

the rtomption of the Eoghsh sposknig .!«• fm> odtoJo ™‘' “V 

boolity tooinsh to Conro U,iZy tovivol t»n of to hotld of thought .„d tehu* mthm to 

»oteted.houl toAhl,=y-Ih»tedi™otrflS,W B huna .pmt Gilswotthy oud PuaodeUo OBim 
yeutt Odd Lsdy Gregory The "weB todo pbv," u menlod -.ft tos pnuc.ple and Otar Bdde had 

“SeX‘1fT.S-5rB»e.hn*,.a 

several of Hauptmann’s, on the other hand, tnmea 


s Ernst Toiler, who had been embittered by hia 


to* .-i f.S»ya. .0 'unagmat.,. W 

, enriched by symbohom . „ nf the 2(ki» omei ^so inspired Wedekind and Kasenclever, both 
'r to’SoS" 3TM»»Sri.f>«,n. M... .aaontne and 1... 
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FAMOUS PLAYERS 


FAMOUS ROLES 



nical skill, distinguished the plays of Robert Sher 
wood, Sidney Howard, S. N. Behrman, George S 
Kaufman, and Philip Barry. 

Staging the New Drama 

Radical departures a ere made in sta^g, lighting, 
costume, and scenic decorations as directors assumd 
greater importance in the production of plays Real- 
istic scenery was supplanted by abstract settings, and 
by beautiful spectacular effects that suggested rather 
than reproduced hterally. 

Experiments in the new stagecraft began at the tun 
of the century. Gordon Craig of England and Adolphe 
Appia, an Italian-Swiss in Germany, were famous pio- 
neers Max Reinhardt’s massive productions mtro- 
duced rich and grandiose effects well suited to German 
drama. In the Moscow Art Theater modem tech- 
niques were applied by Stanislawky, hleyerhold, and 
other Russian innovators. 

In the United States, new theatrical ideas vere 
readdy absorbed. Lavish musical remes, in which 
Florenz Ziegfeld pioneered, proidded one medium for 
the development of novel effects in staging and bght- 
ing. Among the many leaders 
in American stagecraft were 
David Belasco, Robert Ed- 
mond Jones, Lee Simonson, 
Norman Bel Geddes, and Or- 
son Welles. (See also Theater ) 


talented were Komfeld, Goering, 
and Ifaiser, weaiers of incompre- 
hensible fantasies. Most famous 
of the expressionist plays was 
‘R U R ’ by Capek, a Czechoslo- 
vakian. The Hungarian Molndr, 
though chieflj known for his roman- 
tic comedies, successfully employed 
expressionism in ‘Ldiom’. Schnitz- 
ler, a wutty Viennese, was conven- 
tional in techmque but shocked his 
contemporanes because of his dar- 
ing treatment of love. 

Trends in the United States 

The chief exponent of expression- 
ism in the United States was Eugene 
O’NeiU ‘The Hairj' Ape’, ‘Strange Interlude’, and 
manj- others of his plays were strikingly origmal in 
both technique and subject. Previous American dra- 
Mtists such as Bronson Howard, WiUiam GiUette 
^mes A. Heme, Clyde Fitch, Augustus Thomas, and 
WiUiam Vaughn bloody had treated conventional 
themes more or less in the European style, 

_ But American playwrights after O’Neili dug deep 
mto the roots of them own country- for characters, lan- 
guage and themes Elmer Rice’s ‘Street Scene’, Alax- 
weU ^derson’s ‘Wmterset’, Clifford Odets’ ‘Awake 
and Smg’, amd Sidney Kingsley’s ‘Dead End’ gave 
simple, realistic expression to social problems. Empha- 
sis on the psychological rather than the social, with 



^rah Bernliardti the great French dramatic actress, Is sio _ 


iQuuci tnan tne <?npiql ■nnfi, c. appear in the middle in their portrayal of „ uj 

iishie, tooh „d ,„h.ps p a'SLf&Js. 

of acting, trained in the 19th century. 


SOME FAMOUS PLAYS AND PLAYERS 





Great Names in the History of the Drama 


GREEK 

Aeschylus (525 456 b.c.)— ‘Prometheus Bound’; ‘Aga- 
memnon’; ‘Choephori’; ‘Eumenides’ 

Sophocles (496 406 B.c.) — ‘Antigone’; ‘Oedipus Tyran- 
nus’. 

Euripides (4SO-406 B.c.) — ‘Alcestis’; ‘Medea’; ‘Bacchae’. 
Aristophanes (about 448-3S5 B.c.) — ‘The Knights’; ‘The 
Clouds’; ‘The Frogs’; ‘The Birds’; ‘Lysistrata’. 
ROMAN 

Plautus (254-184 B.c.) — ‘Amphitruo’, ‘Captivi’ (The 
Captives); ‘Aulularia’ (The Pot of Gold). 

Terence (about 185-159 B.c.) — ‘Andna’; ‘Heauton Timo- 
rumenos’ (The Self-Tormentor), ‘Phorrmo’. 

Seneca (3 B.C.-65 .v.n.) — ‘Thebais’, ‘Medea’. 

ENGLISH AND IRISH 

Christopher Mo rl owe (1564-1593) — ‘Tamburlaine’ ;‘ Doc- 
tor Faustus’; ‘The Jew of Malta’. 

William Shakespeare (1564-1616) — ‘Julius Caesar’; 

‘ilacbeth’; ‘Twelfth Xight’; ‘The Tempest’. 

Ben Jonson (1573-1637) — ‘Every Man in His Humour’; 

‘The Alchemist’; ‘I’olpone, or the Fox’. 

Francis Beaumont (1584-1616) and John Fletcher (1579- 
1625)— ‘Philaster’; ‘The Maid’s Tragedy’. 

John Webster (15S0?-1625‘’)— ‘The Duchess of Malfi’- 
‘The White Devil’. ’ 

John Dryden (1631-1700)— ‘All for Love’; ‘The Spanish 
Friar’; ‘Don Sebastian’. 

Oliver Goldsmith (1728-1774)— ‘She Stoops to Conquer’. 
Richard Brinsley Sheridan (1751-1816)— ‘The Rivals’- 
‘The School for Scandal’; ‘The Critic’. ’ 

Henry Arthur Jones (1851-1929)— ‘Michael and ffis 
Lost .\ngel’; ‘The Hypocrites’; ‘The Liars’. 

Arthur Wing Pinero (1855-1934)— ‘The Second Mrs 
Tanqueray’; ‘His House in Order’; ‘.Mid-Channel’ 
Oscar Wilde (1854-1900)-‘Lady Windermere’s Fan’; 

A Woman of No Importance’; ‘The Ideal Husband’ 
George Bernard Shaw (1856-1950)— ‘.Man and Super- 
man ; Candida’; ‘PygmaUon’; ‘Saint Joan’ 

James Matthew Barrie (1860-1937)— ‘Peter Pan’- ‘The 
Admuable Crichton’; ‘Qualitv Street’ ’ 

V/miarn Butle r Yeats (1865-1939)-‘The Land of Heart’s 

De^ue ; The Hour Glass’; ‘Deirdre’ 

-r°°'.7°r!''y, (1867-1933)-‘The Silver Box’; 
I : “Escape’; ‘The Roof’. 

John MilUngfon Synge (1871-1909)-‘Riders to the Sea’; 
The Playboy of the Western World’ 

Maugham (1874- ’ )— ‘Our Bet 

ters^ ‘The Circle’; ‘The Constant Wife’ ^ 

Sean O Casey (1890- )-‘Juno and the Paycock’ 

AMERICAN 

tte Golden 

\\ est , The Return of Peter Grimm’ 

ihe Girl with the Green T^ooti tj n* ’ 

George Kelly (1887- )— ‘Craig’s Wife’- w. 
Eugene O’Neill (ISS^S-IQ ? ^heShowoff. 

‘Marx-of ScotlandS- “Wintei^ef; Tor’ ^ 

George S. Kaufman (18S9- ) — ^Thp -RnT-n'i t? -i-j 

‘Stage Door’; ‘Dinner at Eight’ (ShS 
Marc Connelly (1890- )-‘The 
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Sidney Howard (1891-1939) — ‘They Knew What Thoy 
Wanted’; ‘The Silver Cord’; ‘.Mien Com’. 

Elmer Rice (1892- ) — 'Street Scene’; ‘The .4ddmE 

Machine’; “We the People’; ‘American Landscape’. 

Samuel N. Behrman (1893- ) — ‘The Second Man’; 

‘Biography-’; ‘Rain from Heaven’. 

Philip Barry (1896-1949) — ‘Holiday’; ‘.\nimal King- 
dom’; ‘Hotel Unix-erse’; ‘Philadelphia Story’. 

Robert Sherwood (1896- ) — ‘Mot’s Delight’; ‘The 

Petrified Forest’; ‘Abe Lincoln in Illinois’. 

Lillian Heilman (1905- ) — “The Children’s Hour’; 

‘The Little Foxes’; ‘Watch on the Rhine’. 

Clifford Odets (1906- ) — ‘Waiting for Leftri; 

‘.Axvake and Sing’; ‘Golden Boy’; ‘Clash by Xight’. 

Tennessee Williams (1914- ) — ‘The Glass Menager- 

ie’; ‘Streetcar Named Desire’. 

Arthur Miller (1915- ) — ‘Death of a Salesman’. 

FRENCH 

Pierre Corneille (1606-1684) — “Le Cid’; ‘Medee’; 
‘Polyeucte’; ‘Oedipe’; ‘Le Menteur’ (The Liar). 

Jean Racine (1639-1699) — ‘Bdrdnice’; ‘Phhdre’. 

Moliere (Jean-Baptiste Poquelin) (1622-1673) — ‘Tar- 
tuffe’; ‘Le bourgeois Gentilhomme’. 

Pierre Augustin Caron de Beaumarchais (1732-1799)— 
‘Le Barbier de Sdx-ille’; ‘Le Mariage de Figaro’. 

Alexandre Dumas the younger (1824-1895) — ‘LaDame 
aux Camdlias (The Lady of the Camellias). 

Edmond Rostand (1869-1918) — ‘CxTano de Bergerac . 
‘L’Aiglon’; ‘Chantecler’. 

Henry Bernstein (1876-1953)— The Thief’; The Clavi’; 
‘Judith’: ‘Mdio’. 

Sacha Guitry (1885- ) — ‘Deburau’; ‘Mozart’. 

Jeon Paul Sartre (1905- ) — ‘Red Gloves’. 

Jean Anouilh (1910- ) — -.-Intigone’. 

GERMAN 

Johann Wolfgang Goethe (1749-1832)— ‘Faust’; “Eg- 
mont’; ‘Torquato Tasso’; ‘Iphigenie auf Tauris’. 

Johann Christoph Friedrich Schiller (1759-1805) 
‘Maria Stuart’; ‘Wallenstein’; ‘W’ilhehn Tell’. 

Hermann Sudermann (1857—1928) — ‘Die Ehre’; ‘Hei- 
mat’. 

Gerhart Hauptmann (1862-1946)— ‘Die Weber’ (The 
Weavers); ‘Die xairsunkene Glocke’ (The Sunken Bell). 

Fronk Wedekind (1864-1918)— ‘The Dance of D»th’. 

Georg Kaiser (1878— ) — ‘From Mom to Midnight. 

Ernst Toller (1893-1939)— ‘hlassemensch’. 

SPANISH 

Lope de Vega Carpio (1562-1635)- ‘Los cautivos de 
Argel’; ‘El castigo sin xmnganza’. 

Pedro Calderon de la Barca (1600-1681)— “El Mipw 
prodigioso’; ‘La Vida es sueno’. 

Jacinto Benavente y Martinez (1866- )— ‘La Mal- 

querida' (The Passion Flower) ; ‘Princess Bebd’. 

Serafin and Joaquin Alvarez Quintero (1871—1938 ana 
1873-1944) — ‘La Consulesa’ (The Lady from Al' 
faqueque). 

Gregorio Martinez Sierra (1881- )— ‘The Kingdom 

of God’; ‘The Road to Happiness’. 

ITAUAN 

^ttorioAlfieri (1749-1803)— ‘Merope’; ‘Virginia’; ‘Sam- 

Gabriele D'Annunzio (1863-1938)— ‘La Gioconda; 
Francesca da Rimini’; ‘La Figlia d’Jorio’. 

Luigi Pirandello (1867-1936)— ‘Right You Are if 
Think You Are’; ‘SLx Characters in Search of an 
Author’. 

Benelli (1877-1949)— ‘The Jest’; “The Love of 
Three Kings’; The Lox-e Thief’. 
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as a drawing. The drawing may give a better uader- 
standing of the artist’s feeling about the subject than 
the final v ork. Drawings are often more spoEtaneo!- 
and less labored than paintings. A great drawing not 
only reveals the technical skill of its creator— it aL-o 
communicates to the obseiwer the intense emotion c’ 
the artist at the time he created his work. 



Tiepolo, Giovanni Battista 
(1696-1770), Italian 

THE REST ON THE FLIGHT INTO EGYPT 

Pen and brown wash 161 in x Ilf in 

Fogg Art Museum, Harvatd Unitetsity, Cambridge, Mass 


choice of just the right materials and to the imagii 
twe way m which he makes us see things and f 
tlungs, as he has seen and felt them. 

Drawing Is a Universal Language 

The word “draw” means to drag a pointed in^ti 
ment ^ch as a pen, pencil, or brush over a smooth s, 
face leaving be^d the marks of its passage T 

skrfches of the masters, (^lildren make marks 
^rfac^s long before they learn to write 
to understand, therefore, that drawimr is the m 

undamental of the arts and is closelv “related to ' 

the others. T\riting itself is simnk 'tk 

souids^^ 

Although drawings differ in qualitv, thev have 
common purpose— to give vidhlp fnrrp' I ‘ ' 

the artist’s flung aboTtIt £ ° “ 

is the translation of the idea and tbp ^ 

<o™ .ba. ... b. s™ •JSl,”bv Sh'.r‘'“ 

method used. A pamting usually begins to'^SLrfo 


Two Personal Approaches to Drawing 

This personal feeling is clearly seen in the work c' 
Giovanni Battista Tiepolo ((e-d'pd-ld), a Venetian who 
lived m the 18th centurj*. His pen and brown-wai 
drawmg ‘Tlie Rest on the Flight into Eg}pt’ shows 
the artist’s light-hearted approach to a serious rL- 
gious subject. The drawing is full of the sannT 
brightness found in the work of the Venetians 

Tiepolo achieved liis effect through the brilliant 
handlmg of the untouched high lights on the figures 
of Mary, Joseph, and the Child. The swift, cunin: 
pen hnes, combined with transparent wash and sharp, 
stabbing dark areas, throw the figures into a dazzlin’ 
light. The composition is filled with warmth. For the 
emotional effect he wishes to conve 3 ' it is not necessary 
to give detail. His know ledge of space proportion and 
foreshortening were faultless. 

In striking contrast is the wash drawing ‘IntcrV 
(nevt page), by Fernand Ltiger {la-zha'), a French 
artist of the 20th centurj*. lAger composes drawini:= 
with mechanical precision. This picture is almost 
dinded vertically through the center. On the left sd' 
a figure has been analyzed and drawn in geometn- 
forms. The dark semicircle in the right center fo^ 
ground is repeated in the arch and in the lines of tie 
steplike construction on the right. The artist organ- 
ized and executed his design with deliberate care. Re 
planes of the drawing suggest pieces of machinery. 

As a follow er of the Cubist school of art, l^er ifr 
duces natural forms to geometrical shapes. His style 
permits him to break dowu objects and reassembe 
them in his own way to get the effect he wants. 

In addition to the way in which they feel al»i 
their subjects, artists reflect in their drawings their 
individual approaches to techniques and tools. 


Line Drawings 

Pure line is the simplest technical approach to 
ing. In line drawings, form is usually expressed y 
line only. There is no attempt to distinguish betw^ 
light and dark, blaster draftsmen have discoyerw 
that understatement, or the skillful use of a 
has usually resulted in a better drawing. 
distance forward and backward is frequently achiere 
by emphasizing the width or depth of certain linSi 
particularly those closest to the observer. , 

Line drawing was used in Asiatic, Egyp^^’ ^ 
early Greek art, and its influence can be tra 
through Byzantine and medieval work, partic - 
m those areas where the Asiatic influence was 
Such a drawing is the Persian pen sketch 'Came ^ 
Driver’. In this composition the animal is j 
rounded outline. Only a few exidences of text 



L^ger F^niaiid 
(born last) Fieoch 
INTEWOR 
Wash <lrawing 11 in ^9ia 
Gal^c e Lou se L«ii s Pans Fiance 


treatment are found on its head tail and forelegs 
The camel dnver is treated in the same \sav 
Form Drawings 

rorm and shadow may he rhown in a drawing hy 
means of a senes of hues or crossing lines in many dif 
ferent directions Such Ines known as hatch and 
cross hatch lines together with sharply accented h gh 
lights were used by such masters as Rembrandt 

Most artists have used combinations of 1 ne and 
form techniques The drawings of Michelangelo how 
ever represent pure form drawings His btudies for 
the Libyan Sibyl (on a later page) a superb drawing 
m red chalk stres'ca the modehng of the figure 
Notice the powerful handling of the muscles of the 
back and arms shown in bro^ masses Th y drawing 
makes one feel the roundness of the figure 

Perspectite and foreshortemng have been used by 
some artists to give depth to their draw mgs Objects 
va the distance usually are made smallec end the le* 
ceding edges of forms seem to converge at one or more 
vanishing ponts (see Perspective) Other artsu 
abstract the essential features of a form without m 
any way represent ng it m an imitative style Still 
others USB drawing to produce emotional effects 
Short jagged lines might ind cate intense anger 
broad curves might s gmfy contentment 
The Tools of Drawug 

The character of a drawing is also conditionetl by 
the tools the artist uses in its developroentandby the 
material on which he draws Most 
drawings are done on paper 
which may vary in weight surface 
texture and color Smooth papers 
are usually used for fine pen and 
penc 1 drawings Rough surfaces 
are desirable for dry brush draw 
mgs As we have observed in 
the Dancer Bending Forward 
colored papers may be used to 
give tonal background to a chalk 
or charcoal sketch 

Pen and inA. have been used by 
art sts since ancient tunes Dur- 
ing the hliddle Ages the quill pen 
was popular Drawing pens of 
vary ng width are widely used by 
artists of modem times Black 



India ink and other kinds and colors are used today 
The Ch nose liked to use bmvh and ink and this com 
bmation is still common 

Pencils d d not come into general use until after 
1800 Now many d fferent sizes and shapes together 
w th a wide range of hard and soft lea 1 are ava lable 
Chalk and eharcool were kno \n to the artists of an 
eient times BoUi can be ruble 1 into the surface of 
a paper m developing tonal effects as we have seen 
ID the draw ngs of Degas and Michelangelo They are 
limited ID use because they smear easly Crayons 


CAMEL WITH DRIVER 
16thcenmjy Pctsim 



drawing 


140 



have the advantage of color. Paslel colors are made 
of finely ground craj on pigment v ith a small quantity 
of gum or resm to hold the particles together. Pastel 
allows soft effects in a full range of colors 

Original drawings may usually be seen only in mu- 
seums and art galleries. They are known to the public 
chiefly through prink. A pnnt is one of many im- 
pressions, or reproductions, of an original drawing. 
The original may be drawn on stone (a hthograph), on 
a metal plate (an engravmg or etching), or on wood (a 
woodcut) . (See Engraving and Etchmg ; lithography.) 

Prehistoric and Ancient Drawings 

The oldest draw mgs of w hich w e have any record are 
those on the walls of caves m which Stone Age men 
li\ed^(sce Man). The first of these caves was discov- 
ered in 1879 at Altamira, in northern Spain. The most 
recent was found during World War II at Lascaux in 
southern France. ‘The Stag Frieze’, from one of the 
Lascaux caves, shows early man’s abihty to draw ani- 


Prehistoric Caves. 

30,000 to 17,000 B C 
THE STAG FRIEZE. 15fti3ft. 
From 'The Lascaux Cave 
Paintings*, by Fernand Windels. 
Viking Press. 

mal figures w ith a few lines and to have a complete 
grasp of the form. 

Ancient Egyptian writing developed from drawiiE 
which represented objects and events (see Egypt, 
cient, subhead “Writing”). Each picture sjanbo!, 
which included birds, fruit, and flower forms, wE 
drawn in outline with great restraint. It was stjlu'd 
and stiff and in sharp contrast to the realistic draiv- 
ings of the cave men. 

Greek art is known to us through beautiful 
The one shown on this page is a cj’lbc, a two-hanm 
drinking cup with a shallow* bowl set on a stem an 
foot. Notice the decorative waj* in which the huuun 
figures are draw n to fill the space. The directnea an^ 
dignity of the outlines in this vase painting gna 
some idea of the Greek artist’s concern with pro em-' 
of proportion and figure composition. 

Fifteenth-century Italy produced someofthewor “ 

greatest artists (see Renaissance). One of these 
Sandro Botticelli (bOt-l-cliSl”!) of Florence. 



jjouris , _ . 

(about 470 B.C.), Greek. 

VOTING OF THE 
GREEK CHIEFS. 
Painted on a cylix. 
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Bote cell Sandro or Alessandro d> 
|U44> 1510) Italan 
ABUNDANCE 
Penand«ash 121 in x 10^ n 
Biir sh Museum London England 


Abundance is a fine pen and waeh drawing accented 
with white It shows Botticelli b use of line to create 
an emotional effect The central figure Beems to ad 
vance with a flutter of draperies TVe movemente o( 
the body and the masses of hair are repeated m the 
curving lines of the hom of plenty The whole draw 
mg is marked by lightness grace and rhythm 
Among the greatest artists of the Renaissance were 
Leonardo da \ nci Raphael and Michelangelo («ce 
' f Michelangelo Raphael Vmci) M cheUngelo was 
^ both painter and sculptor Many of hi9 drawings are 
studies of the human body We show here a page 
' 9 from one of hia notebooks w ith sketches for the Lib> an 
s Sibyl later painted on the ceilng of the 8 stine Chapel 
in the Vatican m Rome 
Artists of Northern Europe 
The medieval and Ranais ance art sM of Germany 
did their best work in engraving woodcutting and 
^(dranmg Between the md ISth and mid I6th cen 
y tur es they eurpassed all other artists m these fields 
. It IS known that the prints of Martin Schongauer 
,) served u inspirat on for Raphael and were silmned 
by M cheUngelo (For a picture of a Schongauer en 
wif graving see Feudalism 1 

The greatest of the Cerman art sta was Albrecht 
Surer (tee Durer) In the pea and ink drawing The 
Lamentation (nevt page) is an example of his uiteo 
\ sive use of religous subject matter Many of his 
'' i engravings and Woodcuts are characterieed bj great 
^ deta I (For a picture of a Durer engraving m En 
graving and Etching ) In The Lamentaton how 
^ ever details are subordinated to the desgn of the 
drawing as a whole \ ertical lines donunnte the com 
j pos t on— in the cros« the ladder the upraised arms 
’ of the figure on the left The crowded figures form a 
triangle slop ng upward from a Wide base to a point 
at the cross and ladder Skillful use of light and dude 
gives the figures depth and roundness 
Hang Holbein the Younger was the last of the im 
portant German Renaissance artists (tee Holbein) 
In Flanders Peter Paul Rubens combined Italian in 
flucnce with the native Flemish style (see Rnbens) 
Holland produced the great Rembrandt van Rjn 
(nn) (see Rembrandt) He depicts everyday actii ties 
with sijnpl c t} and sincerity In his drawing of Sas 
kw w ith Her Child (next page) the sway of Oic figure is 


MicheUagrio Boom roti 
(1475 1564) Ittlaa 
STUDIES FOB THE LIBYAN SIBYL 
Redcbdk I’Ijo 'Si?" 
Mei/opoJjtaa Museum of Art, New York N Y 
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Durer, Albrecht (1471—1528), German 
THE LAMENTATION. 

Pen and ink Ilf in x 8i in 

Meta and Paul J. Sachs Collection, Fogg Art Museum, 
Harvard Umversity, Cambridge, Mass 


emphasized in the sweeping folds of the dress and m 
the waj' in which the child is clasped in the vouns 
mother’s arms. Rembrandt’s drawings alwavs reved 
his concern with problems of light, shade, and space 
As m most of his work, the shadows are lurmnoib, 
and unessential details are omitted. 

Artists of the 18th and 19th Centuries 

The most famous artist of ISth-centuiA' France iras 
Jean Antoine Watteau. His sketchbooks are filled 
with exquisite drawnngs of details of human figure 
animals, and landscapes. England’s greatest IStli- 
centur3- artist was William Hogarth ('cr Hogarth) 
In Spain, Francisco Goya became famous for his drair- 
ings of the horrors of war and the \aces of the Span- 
ish court 

Honore Daumier, French artist of the 19th centurr, 
was deeplj influenced b}’ Goya, and like the Spaniard 
he satirized the enls of his day. Both men were in- 
debted to Rembrandt for their sharp contrast' o' 
hght and shade, and to Michelangelo for their han- 
dlmg of form. 

Paul Cezanne is regarded as the father of modem 
painting. He concentrated on the form of tbrngs and 
stressed the idea that natural forms are basicalh geo- 
metric. This analysis was carried further b) the Cub- 
ists, who attempted to show all sides of an object at 
the same time {see Cezanne). 

20th-Century Drawings 

The drawings of the 20th century- seem to reflect 
the restlessness, the motion, and the scientific prop^ 
of the modem age. Some of them are characterized 
by- free line. Others, hke those of L^ger, reduce life to 
geometrical forms (cubism). 

X-ray techniques, in w hich one can see the 
and outside of forms at the same time, hav e produced 
drawings unhke those of any other period. -irtuL 
w ho are concerned w ith expressionism attempt to ifr 
cord the emotional feehng of a scene rather ' 
realistic appearance. The surrealists are interested m 
the subconscious mind and in the interpretation oi 
psy choanalytic problems. 

A comparison of three drawings of heads illustra fc 
the continuous searching of the 20th-centuiy 
for new ways to communicate ideas. In the *3®^, 
of a Girl with Braids’, we have a decoratue 


Rembrandt Harmenszoon van Rijn 
(1606-1669), Dutch. 

SASKIA WITH HER CHILD. 

Pen and wash in x 5i m 

i’ierpont Morgan Librar>, Nev. York, N Y. 
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M»t sse Henri (186?-195J) Ftencb 
HEAD OF A GIRL WITH BRAIDS 
Ink driwing 221 la x 141 “ 
An Instiiuce of Chicago 
Chicago III 


dra" mg by th& French artist Henn Matisae (md-ies ) 
Hia mastery of line is evident m the simple treatment 
of the hair the sweep of the shouller and the con 
tour of the face The entire composition is rhythmic 
Because only essential strokes have been used the 
drawing is cr sp and uncluttered 
Pablo Picasso a Spanish artLst who worked in 
France for many jears experimented with many dif 
ferent techniques One of thc«e miohes s penmpos 
mg transparent planes one on top ol the other n ordei 
to show beieral s des of an object at the same time 
This approach to drawnng al o m ikes the subject 1 ok 
like it IS rotat ng slowly In the Head of 4 Wonun 
Picfls'o has gone a step further He has el n nsted 
the superimposed pianes and has draw n a duul Je head 
m line alone Because of the displacement ol the fea 
turea thie hetd seems to move up down and around 
The drawing imples p'vrholob val as well as phvsicjl 
changes since the expre^'inn al«o continues to varv 
01 1 Man Figuring an etching by Paul Klee (Ud) 
looks at first glance like a simple outline drawing 
overlaid with horuontal 1 nes It is at once whim 
sical and sophisticated As the old man scratches 
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Wu Chen 

(1280-1354), Chinese. 

BAMBOO IN THE WIND. 

Brush drawing 29| in. x 21y in. 

Museum of Fine Arrs, Boston, Mass. 

his chin with cun’ing fingers, his eyes peer out with a 
look of wonder from behind irregularly spaced hori- 
zontal lines. Klee’s approach to drawing is unique 
and personal. Often it is concerned with mental 
processes. 

The Drawings of China and Japan 

Oriental drawings show a masterly use of line. Iso- 
tiee how Wu Chen, a Idth-century Chinese artist, 
rendered the main stalk and branches in TBamboo in 
the Wind’. The lettering on the right side reminds us 
of the close relationship in the Oriental between the 
arts of writing, printing, and drawing. 

Japanese prints have become well known to the 
Western world. Best known of the Japanese artists 
are Hokusai and Hiroshige, who worked in the 19th 
century. (For two pictures of Japanese prints in color, 
see Japan.) A Japanese-American, Yasuo Kunijoshi, 
produced fine drawings in the United States. One of 
these is the ‘Dream’, an ink sketch in which the blend 
of Oriental and modern feeling is at once apparent. 
Unhke other present-<lay artists, Kuniyoshi never 
used abstract sj’mbols. The animal, the plant forms, 
and even the figure soaring upward in the ‘Dream 
can all be easily identified. 

Dravcing and Commercial Art 

Drawing is the backbone of commercial art, a field 
which continues to gain in importance wherever eve 
appeal is thought to be significant in selling prod- 
ucts. In commercial work drawing is used by the 
fashion artist, the illustrator, the lajout man, and 
the designer. Compton’s Pictured Encyclopedia uses 
commercial artists to illustrate its articles {see, for ex- 
ample in this volume. Digestion). 

The comip strips and political drawings in news- 
papers are called cartoons. “Animated cartoons’’ are 
produced by filming hundreds of drawings one after 
another (see Motion Pictures). 

A caricature is a political cartoon winch exagger- 
ates a situation or a person’s characteristics. It has 
proved a powerful weapon in politics. Among fa* 
mous caricaturists of modem times were Sir John Ten- 
niel of England and Thomas Nast of America. The 
latter broke up the powerful Tweed Ring by means of 
his drawings (see Tammany. For other examples of 
political caricatures, see the biographies of the presi- 
dents of the United States). 

^ asuo Kuniyoshi 
(1893-1953), American. 

dream. 

Ink drawing. 13 in. x 19 in. 

^ollecuon of Mrs Edith Gregor Halpert, 

Uowntown Gallery, New York, N. Y. 
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The Drawings of Children 

As soon as a child la able to grasp a pencil or cra>on 
in his hand he makes drawings The coily scribbles 
and the charming drawings of later years made by 
children and young people were once thought to have 
httle significance Today art teachers encourage 
every boy and girl to express himself by drawing 
withfreedom naturalness anddirectness Theresolts 
are neither imitative nor reahstic Each child draws 
in a difieretit manner The unique way in which 
he does so reflects his thoughts and feelings m rela 
t on to the real world of experience and the mu^ina 
tive world of the spirit 

Ch Wren 8 drawings reveal their phj-siealaodmentaJ 
development Therefore adults must refrain from 
imposing their ideas on children and they must not 
criticise the work of children by adult standards 
Drawing can be an important form of emotional re- 
lease for the person of any age who attempts to re- 
cord an intensely personal feeUng in his own way 
{S« olso Arts The Mechanical Drawing Painting) 

DEED SCOTT DECISION DredScoUwasan ig 
norant Negro slave who had belonged to an officer m 
the United States Army His mister had been ordered 
from Missouri to Rock Island 111 and had taken 
Dred Scott with him into that free ‘tate Then he 
had been ordered to Fort Snellmg in M nnesota Tern 
tory and again he had taken Dred StoU although 


DREDGES 
Mnine«ota had been declared free temtory by the 
Missoun Compromise of 18‘’0 (see Missouri Compro 
mise) At Fort Snellmg Scott had marned a Negro 
woman and when his master w as ordered back to Mia- 
SQuR both Dred Scott and his wife accompanied him 
After a time the master died and Dred Scott de- 
cided to try to gam his freedom He claimed that he 
was free because he had lived in Ilhnois and Minne- 
sota wheresUvery waaforhidden Theeasewasfiiially 
earned to the Supreme Court of the United States 
In 1857 a ma|onty of the Court through the opinion 
of Chief Justice Roger B Taney declared that Dred 
Scott was st U a slave and as such had no consti 
tut oaal right to sue m a federal court The dec sion 
further held that Congress had no power to prohibit 
slavery iti the territor es and that the Missouri Com 
promise was therefore unconstitutional 

President Buchanan urged all the people to accept 
this deCL ion as final but the antuUvery party of the 
North refused They declared that the Supreme 
Court had m the past changed its decis ona on con 
St tutional quest ons and they cont nued the r ag ta 
tion aga net extend ng slavery m the hope of a future 
decfi on as favorable to freedom as this was to slavery 
(SerCinlWar Amencsn) 

DREDGES AND POWER SHOVELS Excavat- 
ing so 1 from the bottom of fakes nvers and other 
bodies of water is called dredging It is necessary m 
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li't&i clear of the ivater and sning aronad cati! 
it IS m the desred p^stion for emptyiag. Tk 
bottom of the diDper is hinged, and vhea a cath 
attached to the latch is pulled the load falh cm 

The dipper dredge can ercavate ah hiai: c 
so J and can even rip through so't rock vith'r 
bbstmg. The usual capacity of the bucL=ts i 
from one-haJi a cubic yard to sis cub'c ya-i. 
althouah in the construction of the Panan; 
Canal Pvo mighty machines veie used v-nn < 
cacacity o’ 15 cubic yards or about 15 tors r 
each bucketful 

In th** elr.tno^dl cn'cppV drecg-. a bu^kd cc— - 
ry>j=d o' two nreat scoop=, hinaed at the tcp. r 
<lroDp=iJ from the end of a beam: the two hdra 
_re then clusod. and the vidio'e is raised by chsm 
and twCkle Another aniuple dredre L.S a: 
onmse-p^l bucket comixf^ of three c- h a 
tu-nauLr bLdes which read down Lke a Era.: 
hand -no cl ~e c. c rie m_temls to be ranei 
Th<» eranp'e dre-iaes are operatecl in deep wi's 
where dipner dredges could not reach to tr- 
bottom. 

D’Dp“rand nraop'e dredaes are often karri 
as ■ intermittent” dredaes. The -'contiautus 
dredges are o* four types — Ldder. hyikaua: 
stirring, an i pnejinat’C. The ladder dr-dp ei' 


■Viith. their •sr'de there trree b:il!dcrers aic-e are 

psshiss ters c* eart^ go-gzhTTl zl each s'sresp ta tiers that f' 
sharp ce tzto z sic?-- ::p •^r.ch z reed eax I 

be At tze z <Ltch d gg*-' eels tt:to the ezrt:: K-. 

re^ertlesslT vilh its esdiess czzjz. ci cli’ss 

to scj>3p ost a. Efat trench fer se-s-e- p pes. 

deepening, widening, o’- straightening river chan- t 
neL. in deepening harbo-s or bays, in building F 
dikes and leiees, and in nrepanng foundaPons | ' 
for bridges, hghthouses, and the Lke. Diamonds F 
and vario'us metals, especially go’d. platinum, and I 


powerful machines mounted on boats known as 
■‘dredges." 

Tarioos Type of Dredges 
The mo-T common form is the dipjyr dradee. 
This is the typ.cal Amencan dredge and is ve—v 
largely used in river improvement work and hi 
digring drainage canals. It consists of a hoisting 
engine Tiith a swinging c-mne to which is attached 
a great thrusting shovel or dipper. The dipper is 
lowered to the boncm, and a cab’e drawsYt for- 
ward into the materials to be raised. Then it L 







cavates by means ot 
sharp-edged buck- 
ets, speeding along 
an endless chain or 
wheel. 

The hydraulic 
dredge draws soil in- 
to a auction pipe 
and forces it 
through pipe hnes 
using a centrifugal 
pump A revohing 
cutter loosens the 
soil and ini»es it 
nith rvatcr so that 
it wiU be realily 
sucked up This 
type IS used to fill 
in waste lands along 
waterways and to 
maintain nangable 
channels The water 


CLOSE-UP OF A MIGHTY EAUTHMOVER 



Dresden, Ger- 
many The cupolas 
and spu^s of Dres- 
den stood for gener 
ations on the upper 
course of the Elbe 
River about UO 
miles south of Ber 
lin and about 40 
miles north ot the 
mountains that di 
vided Saxony from 
Bohemia It was a 
treasure house of art 
and culture for all 
northern Europe 
But its industries 
made it a military 
target, and in <he 
seconl World t\ar 
Allied planes 
bombed it into ruins 


and soil sucked up from the river bod are pumped out 
through long pipe lines and discharged over the area 
to be filled The water drains away and the sod is 
left Such dre Iges may put out to sea and discharge 
the soil and w ater into barges from w hich it is pumped 
upon the land to be filled This w as done at Galveston 
after the flood m 1000 

The stimn^r dredge opens channels for navi^tion. 
at the mouth of the Mississippi, for example, by agi- 
tating mud and sand until the current carnes them 
away With this tvpe of dredge the Venetians have re- 
moved sand bars since the middle of the 14th century 
Pneumatic dredgta use compressed air to dnve sod 
and water through a discharge pipe They are em- 
ployed when it IS necessary to force matenats to a 
great distance or up to a higher level 

The Giants That Dig on Dry Land 
PottCY elioiele are the dry laml excavators They dig 
like the dredge with a dipper or a clamshell bucket 
Power shovels driven by gas ihne, Diesel, or electric 
motors have almost entirely replaced their puffing 
ancestors the iteam skouU 
They may be mounted on stationary bases, as Is the 
case with those used to unload ore and coal from 
freight vessels or they nuy be equipped with wheels 
to run on rails or mounted on giant tractors with 
caterpillar treads Those that work from a fixed posi- 
tion may be mounted on turntables which Jet them 
sweep around a complete circle Motor an! control 
cabin may also nde around on the turntable so that 
the operator always faces the work 
Power sboveJsare universal tools TheyservemdM 
and highway construction, in leveling rough ground, 
and la excavating for buiiilinga, sewers, «od csiuJs 
They dig iron ore m the Lake Supenor region, copper 
in Montana, and coal m the strip mines of IBinws 
An adaptation of the power shovel is Che 
shown above Its specialty is clearing land and povh- 
ing soil and rocla rapidly from place to place 


Dresden was founded by the Slavs It is known to 
have been an established community in 1206 As 
capital of the Duchy of Saxony and later the Kingdom 
of Saxony, it was at various times joined by lU ^mg 
bouse to ^hernia, Poland, and Brandenburg 
Lying respectively on the ea’t and west sides of the 
Elbe the Altstadt and Neustailt (Old end New 
Towns) were joined by five bridges Buildmga of 
monumental architecture occupied the heart of the 
city Included among them were the Royal Palace, 
Tbeaterplatz, Admimstration Buildings, and many 
churches Rococo ornamentation was a feature of 
Dresden’s later architecture 
Withm the famed Zwinger Museum hung pamtmgs 
of the Dutch, the Flemish, and the Italian schools In 
one of the most important collections of Renaissance 
masterpieces a place of honor was occupied by Ra- 
phael s btshne hladonna ^fuMc too held a high place 
ID the arts The famous Hoftheater was, at tunes, di 
reeled by such masters as ttagner and von tteber 
Wooded parks and caffs in the terraced gardens over- 
lodced the ESbe A summer theater added to the 
entertainmeat of tho people 

Dresden was the hub of an extensiv e railway syst em 
reaching all the nnportant points m Germany and 
Austria. A thnvmg nver traffic supplement^ the 
railroad lines Dresden was especially noted for its 
crafts, such ns gold and silver work, lacemaking, book- 
binding and piffilishing Pianos and musical instru- 
ments were manufactured as was agricultural ma- 
chmoy The famous Dresden china was made at 
Meissen, 13 miles down the Elbe 
Near the aty Napoleon won his last great victory, 
the battle of Dresden, in 1813 In the second 1\otld 
War Diuidl of the architei tura! fabric of Dresden w as 
destroyed by Allied bombs and by Russian artillery 
»h«i Soviet troops took the city in May J945 (dec 
alto Saxony ) Population before the war, about 
etOOOO (1946 censusi, 467,966 




The Curious and Interesting History of Styles, from the Early Egyptior 
Loin-Cloth to the Modes of Today 


■pvRESS. Witli the spread of modem chdhzation, 

special national costumes are eierjTihere fast 
disappearing. Eeady-made clothing puts man and 
master, maid and mistress, in the same stjde if not in 
the same fabrics. Humdrum overalls are replacing 
the picturesque cantonal dress of Switzerland, and 
the quaint Dutch national dress is rarely seen except 
in places where it is worn to attract tourists. Even 
in China and Japan, especially m the seaports, the 
more convenient and prosaic dress — . 

of the western countries is being I \lr ^ 

adopted. The kilt of the Highland 
Scots has practically disappeared ex- / A 

cept as the national court dress and /A >1/ 
the uniform of the Highland regi- Xo 

ments of the British army. The ( T* j I 
old national dress of southern Al- f \ 1 
bania is similarly preserved in the V / \ 

uniforms of the Greek army; it, too, t j 

is a kilted affair, with flowing white / / [ 

sleeves, a sleeveless embroidered H— — 

jacket, and a broad sash. 

Greek and Roman Costume ... .. 

The development of costume was Thanks to the tom 
influenced largely by the desire to simple” was the 
make the dress tell something of the position or rank 
of the wearer. In early Egj-pt and Babv Ionia, kings, 
priests, and other officers vere distinguished by the 
vestments they wore over the ordinarv' apron or loin- 
cloth, which later developed into a long skirt. The 
draped costume reached its highest dev elopment in the 
dress of Greece and Rome. The garments w ere chiefly 

pieces of cloth hung in elaboratefolds and fastened with 

prdles and brooches. The principal garment of Greece 
was a long sleeveless tunic of light texture (called 
“chiton”) worn next to the skin. Over this w as draped 
the“peplos”— a square piece of woolen doth about a 


foot longer than the height of the wearer. The upi' 
quarter was folded down, and the whole garment wi; 
then doubled and wrapped about the body, and fast- 
ened over the shoulders with brooches (called in Lato 
fibulae) of the type of our modem safety^ p^- 
This remained the dress of women, especially in Ik 
D oric states. The peplos was usually worn girdl'Ki 
about the waist, and in Athens it was customary to 
sew up the right side from below the arm. Men vro-e 
also the "himation,” a square o. 
a woolen stuff similar to the peplo' 

S but draped across the chest and ovtT 

ifli one arm ; and women wore the hima 

j tion in different colors as an ovet- 

u garment. A lighter garment was too 

)s)\ " chlamys,” a short mantle worn by 

young men. 

The “toga” was the national dre^- 

of Roman citizens, and was alway= 
/ / worn outdoors, except by workers 

It was a great circular piece of woo » 
.!IS^ 7^?^ material and corresponded^ but 

the difference in cut, to the 

Thanks to the tomd chmate, “cool and tiim ntinn The WOmen WOre alon, 
sample was the cnle .n old Egypt. (“stola”) with a border cf 

darker color along the lower edge. Ch'er thisw-- 
draped a garment called a “palla,” arranged in man. 
graceful ways, according to the whim of the wearen 
The toga worn by lads under 16 years of age an 
also by certain officials — had a border of purple an 
was known as the toga praetexla. Forspecial 
such as a general celebrating a triumph, a 
with embroidery was worn ovmr a gold embroide ^ 
tumc and this became the “purple” of the empero- 
Origin of the Dress of Toda> . , 

Men’s clothing of today can be traced pretty plaim 
back to the 17th century. The long trading garmen 
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of tte Middle Ages with sleeves so long that they bad 
to be knotted up to keep them from dragging in lEie 
mud bad passed and so had the puffs and aU hes 
and trunk hose and the grotesque parli-colored 
elotfuQg of Eliza 
bethan days 
which viewed 
from one side 
seemed to be n 
costume of ted 
and wh te per 
baps and from 
the other side 
green and yellow 
liedouUet the 
ancestor of the 
coat had grad 
■ uaily become 

^ longer and had 

buttons and but 
lonhoJes reaching 
stunit entire length 
andtheSooglooso 
sleeteless waist- 
coat showed beneath The great petticoat breeches 
of the early 17th century became smaller end w%re 
fastened below the knee Instead of the nifla 
end hee collars of the earlier day broad but 
plain bsea collars were now worn 
rorconvemenceinridnghor eback 
(he ordinary method of conveyance 
then the skirts of the long coat were 
turned back and buttoned in the small 








away of material When the swallow tail 
first worn the tails reached the ground 
Wigs of various kmds hove been in 
use since very early tunes Queen 
Ebrabetb hsd more (ban 80 wigs of 
different colored hair and more than 
3 000 gowns of strange fashion As 
an indispensable article of gentlemen s 
dress the mg began is the middle of 
(be 17lb cestiuy with Charles II 
The heyday of the wig came in the 
16th century The shapes it assumed 
were umumemble There were wigs 
for clergymen and for doctors the 
man of Isw wore b huge tie peruke 


FrtakI b«Dod«9iota«UB^o( CS< 




theseearly coats 
were cut so Ib^ 
could be fast- 
ened up around 
^ the wud 

tncieni Gte/lw'^cSi'ere^ the (Jje V shaped 

“ost t «celol eostumes Snowa wbichwla 

all modem coats is a survival of this custom Grad 
ually the coats were shortened and cut away m front 
The modem evening dress represents a further sudi 


and the army and navy 
a great dustwirf temple 
curb with a pigta 1 be- 
hind The fashion of 
powdering the hair 
came m from France 
and coDtoued through 
a con iderafale period 
The wig 13 still worn in 
(he Engb^ law courts 
and by the speaker of 
the House of Commons 
Washington as we 
know him from his pictures wore a powdered wig 
About this tune— 1770— the high headdresses for 
women came m and found their extreme examples in 



ei 1r ISch c«snrT ni«a la 
a SuTOBe ftnaea pvSfd 
T«s aaa po ace<l cSocs 
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France The bodies o{ these enormous 8lrticU»es 
were formed of tow, over which the hair, perfumed 
and kneaded with pomade, was drawn in curls and 
tolls The whole 
was freely plastered 
with powder, and 
decorated with great 
bows, ribbons, 
feathers, and flowers 
Bomctimes these 
enormous structures 
were surmounted by 
a representation of 
a ebp m full sail, or 
a miniatute gardes, 
and some were so 
high that it was not 
po sible to enter an 
ordmary door with- 
out stooping 

Duruiethe French wsto imUosiw* • 

T, 1 . — nmiD haog Ikirli ase orntd 

Revolution the BinD*«e«ta • 

three-cornered hat, 

the powdered wig the pigtail, and knee breeches 
all began to go out of style and simpler fashions grad- 
ually became settled Long trousers were first wom 
by the “ breeche'less” (sons cnlode) rabble of the 
Revolution, but they soon became a part of the con- 
ventional men’s dress of today Knee breeches, how- 
ever, are still worn in English court-dress and for 
sports wear 

Long tight trousers were the style of the early 
century, and the dandy wore doe-skin trousers and a 
coat of blue, claret, buff, or brown, thrown back to 
reveal the waistcoat Until near the close of 
the 10th century jt was not fashionable to 
have the trousers creased, for this was tte 
mark of store (ready made) clothes that had 
lain folded on a sheU— the “hand me-downs 
^ ith the nse of the high hat (beaver, later sUk) 
in the 1830 s, the last phase of men's fashionable ^ 
tume w as entered Inter styles have been rnodinca- 
tions of the ideas launched during this period 
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The great starched ruff and the farthingale ere the 
outstanding characteristics of women’s costume m 
the days of Queen Ehzabeth These ruffs, stiffened 
with wires and spread over concealed frames, became 
60 enormous that it looked as if the head were being 
earned on a huge platter The skirts became ex- 
tended until they stood out at right angles to the 
body This was the first appearance of that curious 
thisf, the "hoop slrjTi ’ or as it was 

called at that time Its next appearance was in the 
18th century, when a tight^fitted bodice, often sleeve- 
less, Burmounted great billowing petticoats, and over 
thett hoop ^nts the gown was draped and looped 
like a drawn curtam In 1750 the hoop petticoat 
had attained such proportions that ladies found it 
difficult to pass each other in the narrow streets of 
London and Pans The last wave of the extended 
8kutor“crmohne ’ came in the 19th century It was 
at Its height in the Umted States in Civil War times, 
and echoes of it contmued in the busUe and hip-pads 
even into the present 
century 

Near the equator, 
both men and w omen 
vear some modifica- 
tion of the skirt, 
while in the more 
strenuous life of the 
irctics, both men 
ind women wear 
troupers In the great 
tHnperate xones, the 
men hai*e kept the 
trousers and the wo- 
men the xkirts for 
the most part The 
freedom of action 
blic at tka «Ioa a{ tbi C>* 1 War tba Which slacks or OVer- 
"a«t*a*n»*aw*° **""***' *”""”’ allsgiiehasledmany 
w omen to w ear them 
for certain sports and for hard work in factories or 
on (arms (See olao Hats and Caps, Shoes ) 
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Dressing to Suit Personality 


Fig. 1 


■pVERY girl or woman can be attractive in appear- 

ance if she plans her clothing according to proper 
principles. For clothing can be made to conceal one’s 
defects and to emphasize one’s best features. 

Broad principles, rather than hard and fast rules, 
govern style and appropriateness in clothing. Good 
designers ignore many rules. Good taste demands 
clothing that is not peculiar and conspicuous. The 
well dressed person, therefore, 
conforms to fasliion, while keep- 
ing in mind her own indi\’idual 
needs and characteristics. 

The Question of Lines 
Three basic laws of drawing 
and painting are generally adap- 
table to dress design: 

1. Lines following the body 
contours emphasize and draw 
attention to the curves. If 
these are unlovely, this law is 
obidously a warning. 

2. Lines opposing the body 
contours also emphasize the 
curves by making each one seem like part of a circle. 

3. Lines cutting the contours lead the eye away 
from prominent curves and focus the interest elsewhere. 

The four diagrams on this page, all drawn with the 
same body lines, illustrate these laws. In Figs. 1 and 
2, the dress is designed and fitted to demonstrate 
Law's 1 and 2. FTotice that in both these diagrams the 
cmres are emphasized. Figure 2 shows that the curves 
of hips and bust seem more 
prominent when each line par- 
tially completes a circle. 

lines that cut the body con- 
tours may be straight or curved. 

Those used in Fig. 3 are 
straight and severe. They car- 
ry the e 3 'e sharplj- past the large 
hip cun-e to an accent at the 
waist. The lines crossing the 
bust are also sharp and draw at- 
tention to a point below the 
curve. In this figure the waist- 
line can afford to be the center 
of interest, because it is small 
in comparison with the bust and hips. By drawing at- 
tention to it, we produce the illusion of smaller hips 
and bust In Fig. 4, the lines that cut the contour 
are cun-ed. They appear more graceful than strai-^ht 
Imes, but they produce the same effect. The curved 
lines at the neck of a dress may be created by seams 
by folds of matenal, or by a necklace. ’ 

Notice that in Figs. 3 and 4 the slit falls straight 
from the largest part of the hips. In Figs. 1 and 2 
the skirt is fitted in below the hips, maliig them 
more promment. 

Besides the three laws already given, the only in- 



Fig. 2 



Fig. 3 


fallible principles of dress design are that horizontal 
lines carry the eye from side to side and broaden any 
space, and that vertical lines carry attention up and 
dowm, lending height. We can best understand the 
problems involved by studying each one separately. 

We may dmde women into tw o groups, thin and fat. 
Thin women, tall or short, may be considered as a sin- 
gle group; and for them certain details of design should 
always emphasize the horizon- 
tal lines. The hips will be loo=e- 
Ij' fitted; and gatherings, extra 
panels, or pleats, as dictated 
bj' fashion, will soften the an- 
gular outline. The thin chest 
should never be exposed, and 
fashion generally takes care of 
this. Thin necks are helped by 
soft rolled collars, folds, laces, 
and gently rounded necklines. 
Lack of bust may be offset by 
jabots, X'ertical or horizontal 
tucks or pleats, or large bows. 
Tliin women should never wear 
high, puffed sleeves, because the arm exposed below 
them seems longer and thinner, by contrast. If the 
sleeves are short, they should be plain, but long full 
sleeves are best. 

The heavy' woman, whether tall or short, presents a 
greater problem. Adding cloth solves problems for 
thin women, but to add cloth in an attempt to make a 
large figure appear smaller is admittedly' more diffi- 
cult. With Law 3 in mind, l^e 

hips may be cut by seam line 
in almost any way except hor- 
izontally. Lines which carry 
the eye up and away from the 
h ips are best. One narrow panel 
up the center front is, howeier, 
not sufficient, because it leavB 
a round curve on each side, m 
like manner, Law 3 gox'ems the 
problems of the large bust; lU" 
terest must be led away fro® 
the curx'es. Never put tigh 
sleex'es on plump, bulging ann=. 

Use, rather, loosely fitted sleeves 

which draw no attention to themselves, with u 
definite withdrawal of the interest to another point. 

Like any other too prominent curv'e, the lordo^^ 
curve (sway'back) presents a problem for the dress de- 
signer. Various ways of solving the problem are. 
bloused backs; short jackets; dresses plain in fron j 
with no added interest or trimming; and the use o 
shimng or fullness at the waistline in back. 

Tightly fitted cloth alway'S makes defects 
prominent. Softly fitted material, on the other ban , 
can create illusions. For example, a roll collar is jui 
as effective in disguising the too plump neck as it u 


Fig. 4 
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1 flattering the too thin neck tVhen fashion de- 
aands closely fitted bodices or skirts or sleeacs, 
ndividiial necessities must alter the mode 

Differences m age must also be considered in pro* 
,idiog becoming clothing (or fat and thin figures 
Figure 5 illustrates how simply the fat 
(ittle girl should be dressed She 
must have \ertical lines not horizon- 
tal, widening ones, and no added full- 
ness or ruffles Figure 6 illustrates 
the principles for the thin child Hor- 
izontal lines are evactly nhat she 
needs and soft fluffy hair, shirred 
fullness at the yoke, puff sleeaea and 
dainty ruffled or pleated edges fill in 
the scant outlme 

A girl a few j-eara older presents 
additional problems The ideal char 
acteristics of youth are a high small 
bust, slim ^aist and hips, soft curves 
of face and throat If a girl has thc‘ 



Fig 5 


advantages 

plus good taste in color and a knowledge of what to 
wear on various occasions, she need have no worries 
01 er clothes 

Most joung girls, however do have noines and 
they are caused by problems in the two basic classifica- 
tions we have considered The tall gangling girl has 
prominent bones and is usually awkward Dainty 
tnmmiogs or delicate ahunags will exaggerate ber 
angularity She therefore needs fullness through the 
bust, sleeves and skirt or a Urge collar cuffs and 
belt Large details of design will fill m the hollows, 
bide the boiuness, and lessen her appearance of 
awkwardness Figure 7 shows the tall young girl 
who has grown too rapidly and has become self con- 
scious The 
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width of her fate, and with her dress designed to 
produce Nmple vertical lines 
For the young matron or the woman of forty or 
more the main consideration is to “dress her age ” 
There IS httleewase for theyoungmatron who chooses 
designswith old ’ hues Ontheother 
j hand a middle-apd woman usually 
^ Jk 1 looks older in youthful clothes She 

■ ‘ ‘ should choose from the smart designs 

specially made for women or her age 
Whether she has digmty, sophistics 
tion, or motherly sweetness the gm- 
cioustiess which her age connotes 
should be apparent m her clothes 
Ease ’ 18 the keynote, and it is 
gamed by the use of draped hues, 
folds and loDggubtle curves 
Fabrics auiS Color 
To achieve personality in clothes, 
we must consider other matters be- 
sides the lines of garments The most important are 
the colors and fabrics used For example, fur, soft 
fabrics and soft shades of color give an impression 
of greater fumy and dehcacy than do wccstecU aud 
haH colors 

Cofor in refation to hue u a good starting place for 
study Bright colors and large patterns of color in 
dress materials m^e the wearer seem larger Dull 
colors and dark shades have a slendenzmg effect 
Red white and orange are aggressive, they come to 
meet the eye more than the receding colors such as 
black dark blue, and dark green A touch of an ag- 
gressive color however can often be used effectively 
as a contrast to liven up a dull-colored dress 
It IS generally recognized that colors also tend to 
suggest person- r 


Fig 6 


conspicuously 
thin. 

The plump 
young girl, 
whether short 

or tall needs simphcity first, and vertical hues second 

Sharp angles and straight lines will solve her diffi- 
culties Figure 9 show s the over plump giri with 
hair fluffed about the face and with full sleeves and 
strong hoTuantii hoes at waist and hip Her head 
and each horizontal section of her dress is a broad 
expanse Figure 10 shows the same body, but with 
the girl s hair neatly arranged to lessen the apparent 



Fig 9 Fig 10 

impression of delicacy But the 
darker Wue^ especially those which border on the 
blue-violet suggest intensity end power, most women 
^onld use them spsnn^y Yellow is a sunny, light- 
hearted young color, less sophisticated than the others 
PurjJe e a "royal" hue, best on stately types Green 
which B a mixture of yellow and blue, is cool and 
youthful Orange a mixture of red and jellow, is the 
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Fig. 13 


warmest and brightest of all 
colors, unsuitable for most wom- 
en to wear, except in small 
touches or else in fabrics which 
themselves draw attention away 
from the color, such as rich vel- 
vets or dull-finished laces. 

Colors in Combination 
Since colors do have such def- 
inite characteristics, one must be 
careful in making combinations 
of them. Some colors harmonize, 
and others do not. Inharmonious 
colors produce an effect compar- 
able to a discord in music; and 
some of these discords, for exam- 
ple, the effect of blue-violet next 
to a certain shade of red, hteraUy 
blur the beholder’s idsion. A 
combination of colors so unhappy 
1 as this drowns out the person- 
of the wearer. When the 
w ^ value of a color is altered, either 

Fig. 1 1 |jy adding white to produce lighter 

tints or adding black to produce darker shades, the 
contrast of the altered color with other colors is weak- 
ened. Thus, there is much less danger of xnolent dis- 
cords, when tints or shades are used in a design. 

Each of the primarj- colors— red, blue, 
yellow — ^has its “complementary” color, 
which is a mixture of the other two (see 
Color). If we place side by side two bits 
of cloth in complementary colors, we 
find that each makes the other appear 
more virid. Thus red and green intensify 
each other; so do blue and orange; so do 
yellow and purple. A neu- 
tral hue placed next to a 
color tends to take on a 
tinge of that color’s com- 
plement. For example, a 
light gray next to red looks 
greenish. 

Complementary colors 
combine most pleasingly 
when they are of the same 
value and purity — ^that is, 
with equal amounts of gray 
or white added to dull them. 

In dress goods, we seldom 
find colors at their fullest 
purity, and the amount of 

gray in each naturally af- Fig. 12 

OT lot a cotor k becon^ d together, a orn by all, though ob-i-iousl7 suited only to woffiO 

B rnir.,. _ . , o dopcnds upon with perfect shoulders and well-proportioned hips,- 



shade that there can be no 
fixed rules. 

Each person must trj^ 
colors with one another 
and against the face to 
choose those which are 
best suited to her. Here 
are a few suggestions; 

Plain, dull black drains 
the face of color; whereas 
white throws color and xd- 
tahtx' into the skin. An 
intense yellow gives the 
skin a tinge of x'iolet 
which emphasizes its de- 
ficiencies, particular!}' if 
the skin is sallow. Bright 
yellow should therefore be 
worn only by a woman 
with a perfect complexion. 

To bring out the color of 
the eyes, one can use a 
large duller area of the 
same hue. The girl of florid 
complexion must be war}- of pure blue near the faf? 
for the orange complement of blue exaggerates th; 
color of her skin. If she wears red-xiolet, the }e!!ov- 
green complement will be flattering. 

Colors differ in different lights. Most 
artificial lights are softening; a color which 
is too xfixid by daylight may be vey 
becoming at night. 

Adapting Styles to Personality 
The idea of modif}'ing current sble: 
to suit one’s personality is scarcely more 
than a centurw old. In earlier dats 


women of all ages and 
shapes wore the same stxte- 
Changes in fashion wse 
brought about to suit the 
individuality of queens an- 
high ladies of the coori 
Everyone else followed 
whatever fashion the ro.,- 
idiosyncrasies dictate^ 
New modes were genera-o 
named after the histo^*- 
period or after the 
nator, and much of their 
fectiveness lay in their 
trast with the styles wb 
preceded them. ^ 

An example of a riy*' 


eyes! .rcohl Tat 


that of the Empire period, 1S04-15 (Fig. H)- 

7... .-If 1 , forms 


matches these features or flint io i . pcuuu, 

them is suitable. Thus no color is likeh^to 11 ! simplicity was in startling contrast xnth fo 

becoming to a blonde, a redhaired rirl and V, extravagance of fabrics and jewels, as well as 

But so much depends on subtlelffie^Tp- JfT T’ followed it-the Eugenie ermo^ 

-untie differences of tmt or (Fig. 12). The biUowing Eugenie hoopskirt is sad 
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to have been adapted from the farthingale stjle of Stales m hats change rapidly The hat styles of 
Elizabethan days to conceal the figure of the Empress our mothers which we laugh at today may tomorrow 
Eugdmo when she was expecting a child Thus the agam be in the height of fashion But hats like 
whim of an Emiress completely changed thestjlefor dresses now have individuality and every modern hat 
thousands of women and girls style leaves room for persona! adaptation To choose 

As recently as tl e early 1920 a current fashions a becoming hat a woman should stand before a ‘ " 


were often ngidly fol- 
lowed whether or not 
they wore becoming 
(Fig 13) The dress 
hung from the shoul 
Jcrshkeasack andwas 
often further disfigured 
by added width at the 
hips A style of this 
kmd is not only unat- 
tractiv e but by its very 
design 13 ngid and in 
capable of adaptation 
to different figures 

Styles have become 
increasingly flexible m 
recent years and any Fie 
woman can find clothes 
easily adapted to her 
own needs among the 
widely diversified 
styles of today 
Chooelng Hat 
DeBi&ni 

Lmes color and fab- 
no are as important in 
hats as in dresses If 
fhs lines of a hat are 
to do their best for the 
wearers face and con 
oeal its defects in 
shape they must be 
chosen according to the 



The too round face 
becomes less full if the 
hat has sharp cutting lines The hat of ISW (Fig 


in<« ond olhrr$ieltlitt tnlh U*ar cl« w*r« tV «« 

lJ«par(m«nl e/ Vren Detvn of «*« Art «/ CftieoBo ) 

entile effect It should be suited to and not compete 
with the dress Since jewels semi precious stones 


length mirror and see 
the hat in relation to 
the hoes of the figure 
and the lines and color 
of the costume as well 
as in relation to her 
face She si ould note 
the effect from both 
Bides and from the back 
An excellent way to 
judge the costume as a 
whole IS to stand m 
front of a strong light 
so that only the shadow 
or silhouette of the fig 
I lire is showTj in the 

Fig J5 full length mirror Sii 
houettes should have 
a general harmony of 
mass and Ime and one 
strong point of mter 
est ^e^t one should 
stand facing the light 
and the mirror to be 
sure that there are not 
too many different fab- 
ncs in the ensemble 
and no conflicting 
types of ornament 
Jewelry should be 
chosen w ith ev en great- 
er care than its back 
ground if that is pos- 
Bible for the jewelry 
may become an exqui 
Bite addition to a cos- 
may rum thp 


extent example with all lines leading with the dress hmee jewels semi precious stones 
exceui-nt e a np ^ atelAh are worn for them brilliance luxury 

. and out from the face If you «ner tne wa 

interest For that reason strikingly different pieces 


the eye up and out from the face 
hat you will notice how much fuller the fealnres seem 


le tv, bow .t tb. ,b.. PV. Wrftb - K 

lines are therefore broadening Figure 16 “ovra » 
perfect ov al face surmounted by an Empress Eugenie 
hat that would not be becoming to round «Hig ^ 
heavy faces The true oval face wears any hat ^ 
because there are no defects to overcome Tte 
square face is usually strong and needs a Wmy 
deigned hat such as that shown in Fig I* A tot 
of this kmd (style of 1905) softens the too strong 
face and makes it seem smaller 


Accessor es Me the final test of good taste and 
groonuoR They may become the most interesting 
part of the costume or may lack special mterest as 
style dictates hut to the observmg person they deter 
mine the success of the ensemble A new dress may 
fail eompletelf m its effect if judgment has been used 
too spanngly in selecting the accessories or if shoes 
stockings bag or gloves are not suitable for the 
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When DROUGHT 

Farmers 


Scourges the FARM LANDS 


D rought. 

count upon a certain 
average amount of moisture 
year after 5'ear. They choose 
their crops to fit the rainfall 
of their region; for example, 
cotton or corn for a fairly 
moist area, hard wheat for 
a drier climate. They graze 
cattle on land too dry for 
wheat They plow’ and sow at 
different times and m differ- 
ent waj’s to meet the probable 
amount and time of the 
greatest rainfall 
Everj’ year brings farmers 
anxious days, unknown to 
most city dwellers, when they 
search the sky for rain clouds 
or for a let-up of ram. Ex- 
cessive moisture brings rust, 
bhght, and mildew to the 
crops or delays plowing. But 
the farmer most fears 
drought, which may shrivel 
his crops and kiU his live stock 
by stan’ation. 

Plants, animals, and men 
are distributed over the face 
of the earth in waj’s deter- 
mined by the usual rainfall, 
and their w elfare depends not 
only on a sufficient amount 
of rainfall, but on rain at the right season. Corn 
thrives best with abundant rains in July; cotton needs 
showers in May. Drought may plague a region even 
w hen the total rainfall for the year is large. 

The variations of rainfall from place to place and 
from year to year used to be regarded as a hopeless 
puzzle. Yet scientists now believe that the varia- 
tions may follow a pattern. They hope to discoxer 
this pattern so that they will be able to forecast 
droughts. Weather bureau records have not been kept 
long enough to be of help. They sen’e, however, to 
check the accuracy of natural weather records which 
scientists use for more ancient information. 

Clues to Droughts In the Past 
The most exact natural record of w eather is found 
in tree rings. Usually a tree adds a separate laver 
of w ood to its trunk each j ear. These rings are thick 
in years of plentiful moisture and thm in drj’ years. 
YTien a tree is cut down, the sequence of wet and 
dry 5 ears can be read backw ard from the outermost 
ring. Some years, however, there may be more than 
one ring, partial nngs, or missmg rings due to fire, 
drought, frost, or disease (see Trees). False rings 
may be detected because they hax’e fuzzy rather than 
clear-cut outer edges This tree-ring record won 



The parched, cracked soil tells its own story of what 
drought does to the land, just as the dying corn telJs 
of the nun it brmgs to men whose living is in crops. 


widespread notice when it was 
apphed to the giant sequoias 
of California by Ellsworth 
Huntington, Ernst Antevs, 
and A. E. Douglass. Se- 
quoias sometimes live to be 
about 4,000 years old (see 
Sequoia); hence they afford 
a tree-ring record that reaches 
back to early historic times 
For shorter spans, scieiitbts 
use other trees, man) of 
wliich react to weather con- 
ditions more rehably than the 
sequoia. Professor Douglass 
has carried records back m 
the southwest to ad. II bj 
studjTng tree rings of wood 
preserved m ancient pueblo'. 

Changes in the shore lines 
and lex’els of lakes also help 
in these studies. Goose Lake, 
on the boundary between 
California and Oregon, pio- 
x’ides an interesting example 
of such changes in recent 
times. Pioneers, on their waj 
to find gold in California in 
1849, wore great ruts along 
the edge of this lake. Then 
for half a century wetter 
weather caused the lake to 
rise and cover the tracks un- 
til they were almost forgotten. During the droughts 
of the 1930’s, however, the lake level fell agam, 
exposing these old tracks. 

Owens Lake in California is salty because it has no 
outlet, and receives salt brought in by ri\ers jc^ 
after year. But scientists compute that it has gamed 
aU the salt it contains in not more than 2,000 years 
Hence 2,000 years ago the lake must have had ^ 
outlet. The only outlet to be seen in the surround- 
ing mountains is 100 feet above the present lake lei el. 
so rainfall must have been great enough in that r^ 
gion 2,000 years ago to maintain the lake at thatleiel 
In early times a wall was built near the Caspian 
Sea to keep out nomad invaders from Asia. Histor) 
records many occasions since then when the wall was 
submerged by the sea, and others when it stood far 
above the sea. This too is evidence of changing 
rainfall. 

The bottoms of many lakes have been filled wit 
silt, a new layer being added each year after ^ 
riod of high water. In wet years, these la3'ers, call 
varves, are thicker than when formed in dry J’cars 
Thus, like tree rings, varves record rainfall. ^ 

Palmyra, in the present Sj’rian Desert, has 
1,500 inhabitants; but in ancient times it was a g 
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den city which is estimated 
tfl have had a population of 
150 000 Only a great change 
in rainfall could have caused 
such a loss of population 
In Yucatan and Guatemala 
on the other hand we find 
the nuns of a Mayan cnih 
ration in a region now so 
damp that it is almost un- 
inhabitable 

Lake dwellers once built 
their homes on stilts rising 
out of the Swiss Lakes (For 
pictures see article on Man ) 
ttTien the water rose or fell, 
new houses had to be built 
Whole senes of such ho iscs 
have been found by arche- 
ologists some high built in 
wet tunes and others low, 
built m dry times 

Drought Periods 
and Migrations 
All this evidence taken to- 
gether, convinces scientists 
that wet years come in 
groups followed by groups 
ofdryj’ears These changes 
are called eyelet and if only 
they came regularly we 
could forecast wet and dry 
yeara accurately So far no 
regularity m these cycles has 


THIS TREE TELLS OF 1 341 WET AND 



S«w York City »boM h®* ‘/‘J 

’ l«euoa tulfrom aamoii 

Twy jtu of 


m*C»So^raiifof eentune* 


regularity in these cycles HM L- of w«nmi Hitiory m . 

been established The only This yaibu 
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drv vears if thev knew what esu-es such tometunes receives scarcely any rain at aU The land 

Mevel or tollmg with no trees or boulders to hinder 
SoXg In favorable years short grass flourish^ 
ffi^nng many past centuries this grass has made 
the soil fertile with humus fr^ its decaying roots_ 


problem is being studied intensively ws on., 

Ugmmngs of success have been won (*« ftoate) 
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hordes of nomadic peoples have come ,i, 
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evaporating. Even during the droughts which oc- 
curred during the first 'World War, high prices gave 
drj' farmers a good living. 

Beginning about 1930, however, a new dry period 
set in, this time accompanied by low depression prices. 
In 1934 the whole Great Plains area, together with 
many other parts of the United States, faced com- 
plete crop failure. Crop damage totaled as much as 
5 billion dollars. In 1936, drought struck again, with 
even more disastrous results. In one state, three- 
fourths of the population needed government relief. 

Everyone Suffers 'mien Drought Comes 

The great droughts of 1932 and 1934 found the 
United States with a large surplus of food stocks 
raised in earlier years. These carrj'-overs saved the 
countrj- from food shortage. But for j'ears the earr}- 
overs had been depressing farm prices, thereby impov- 
erishing farmers and lessemng their abilit 3 ' to with- 
stand drought losses. lUien the drought of 1936 came, 
the carrj'-overs had been reduced to normal and food 
prices rose sharplj'; but the rise did not benefit 
drought-stricken fanners who had nothing to sell. 

Higher food prices worked injurj' upon citj- dwellers. 
They were hurt also because impoverished farmers 
could not buj' citj’-manufactured goods. Thus eveiy- 
bodj' loses when drought strikes. 

How Drought Hurts the Land 

The greatest injurj' is done to the land itself. 
Lands subject to drought usuallj' have a natural 
cover of grass alone. Trees do not thrive there. The 
grassy carpet acts as a natural protection against 
some of the evil effects of drought. Even though the 
grass may be dj'ing from drought, the roots hold to- 
gether for some time and protect the topsoil from 
being washed away by rain or bloiTO aiiay by wind. 
When the moisture comes again, the roots usuallj’ 
revive, or dormant seeds sprout, and the grassj' 
blanket is soon restored. 

But when the plow has removed the natural blanket 
of grass from the prairie, drought may strike a deadly 
blow. Drj'-farming methods reduce the topsoO to a 
powdery fineness. 'When dij', it is easilj' blown awaj' 
by the wind. At first sheets of it are peeled off; then, 
along lines where the winds are strongest, guUj'-Iike 
blouoiits may develop. If this u-ind erosion continues, 
it strips the land down to barren claj’ and mins it 
as farming land for j'ears to come. 

In 1934 and 1936 wind erosion stripped earth from 
thousands of square miles of rich farm Land and pas- 
ture. The region from the Panhandle of Texas north to 
the Dakotas was nicknamed the Dust Bool. Starting 
in 1951 drought again became so severe that, bj 1955 
some 13 nulhon acres were “dusted out.” That ua« al- 
most equal to the area of West Virginia. The drought 
Etmck most heanly m Wyoming, Colorado Xew 
^"ebraska, Kansas, Oklahoma, and Texas. 

This wind-dn-''en topsoil maj' become heaped up 
elsewhere and compacted into firm deposits called 
loess. Loks makp exceUent soU wherever formed. 
But usually the dust is spread too finely to benefit 


other land, and much of it is carried by nind and 
streams to the ocean, where it is lost forever to the 
land, hleanwhile, if the subsoil is sandj’ at the site 
of the damage, the wind may set in motion great 
heaps of it, called dunes. Such rolling dunes may 
burj’ good soil or even farm buildings (see Sand). 

Grazing land may be ruined bj' drought in much 
the same waj'. If a stockman tries to feed too many 
animals on liis land or to feed the usual number in 
a j'ear of deficient moisture, the excessive grazing 
destroj’s the tender new' shoots of grass, and eventually 
the roots as well. Then w ind erosion can start its 
harmful w'ork. 

■UTien rainfall comes again, it increases the damage. 
The coverless land cannot resist the wash of watei 
that drains toward the streams. The topsoil is under- 
mined in sheets (s/wd erosion), and soon gully 
erosion, along lines of the greatest drainage, cuts the 
land and makes plowing and planting impossible. 
(.See Conservation.) 

Droughts also cause enduring injuiy by lowering 
the level of the underground water supply', called the 
uatcr table. Under normal conditions, the water table 
is near enough the surface so that plants having 
long tap-roots can draw upon it. Other plants can 
obtain moisture from a higher level of soU, which 
is kept moist bj' rain and bj' capillary attraction of 
water from the water table. But w hen rain does not 
come, the water table sinks, the soil above it be- 
comes completely dry, and plants lose their last 
chance of getting water. Also, as the w'ater table 
falls, wcUs go dry, navigation and city water supply 
dependent upon streams suffer from lowering of water 
in the streams, and sewage disposal in streams be- 
comes difficult. 

G<?^ eminent Measures to Combat Drought 

Ever since the Ear West was settled, the govern- 
ment has been more or less activ'e in fighting losses 
due to drought. One of its earh’est measures was find- 
ing drought-resistant food plants which could be 
grow'n with reasonable safety' in regions where ram- 
fall might be deficient. Expeditions went as far as 
the great drj’ plateaus of Tibet to find such plants. 
Kanred and durum w heat are among the results of 
the search (see 'niieat). 

Persistent efforts were made to train farmery m 
wise use of land in areas subject to drought. Kind 
and water erosion can be held in check by plowing, or 
listing with a combined disk and plow, in such fash- 
ion as to leav'e good furrows on the ground, instead 
of disking the surface to a powdery' fineness. The 
furrows catch soil as it starts to blow, and also catch 
surface water, especiaUj' if the furrows on slopinS 
land are plow'ed horizontally', so that each furrow is 
level throughout its whole length and lies squarelv 
across the path of the w ater as it starts to drain down- 
hill. This is called contour ploicing. 

Farmers were urged not to undertake too ambitions 
programs, or to contract debts w'hich could only be 
paid off by getting continuously’ good crops. Unfor- 
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DROUGHT HAZARD VARIES IHROtTCHOUT THE UNITED STATES 


DROUGHt HAZARD 

Rare (SuptrViumid] 

I Excvplionsl (Hgmid) 

Med»rat« (Subhuinid) 

Rr*<|U*nl (S«m and] 

CtiPOiii<{Afid) 

Pimeti ffluil «xB«<t dfwicbt «c i«n« iim« ®* 

fi« pant ef tbe Uaiitd Sttttt la c«a«r*l JJJSR 

tba Atlantic cent to Ih* R«<Jtl«t 

lacrttiai Orowisc eropi inrolnt littlt droufht nsk to u« 
SpMhlSudKofihwett iE» ApptlteliUnl tbtbuinidltst otUio 

tunately, the government m the first World Wmup^ 
farmers to grow wheat in the drought sone Aft« the 
tsar the fanners remained and tned to make a Uving 
on land fit for cultivation only at wartime prices or 
tilth the help of unusuaUy favorable weather 
The government’s preventive measures and the 
farmers’ precautions did not come in time to preven 
distress in the droughts of the 1930 s In those yeaw 
the government devoted most of its efforts to measures 
intended to lessen immediate hardship 

Emergency Relief and Permanent PoHclee 

Loans were made to farmers who were in tcmpoiBry 
difficulty to help them maintain their live^k sw* 
to plant crops the following year Live stoc rw 
bought and slaughtered for relief use or to 

greener pastures The necessary minimum ol leea lor 
live stock was shipped into stricken areas 
Farmers hopelessly m debt were giwn 
or work relief Much of the work rehef ton«isted M 
building dams to stop erosion and to conserve grouM 
water, creating artificial lakes to increase to® , 
able water supply planting trees i 

arrangmg supplementary irrigation canals ls« 

gation and Reclamation) , „ 

As part of the program for the future 
euhmarginal farms or farms which even m good years 


s'i?str,Jr.2s;r:5.«S£Sa 

•r« M «(i«B miitd la w'ti “»>“ ^ P'eourul ralafilU 

did not return a profit, were helped to find better 
locations The abandoned farms were returned to 
grass for grating planted with trees or turned into 
wild life refuges (see Conservation) All these meas 
ures were part of a broad program to restore conditions 
that would protect the land from the related ravaps 

ofdroiKht flood and erosion— ravages which imght 

if left unchecked destroy in time the fertility of 

America 8 great farming lepons „ i 

In the 1930 a the Great Plain* Agricuttural Council 
was c*tAbU4ied with headquarters at Manhattan 
Kao It IS made up of federal state and land grant 
collep official* Its purpose is to form a long range 
program for agriculture on the Great Plains 

Congtess in 1958 created a Federal Crop Insurance 
Corporation Through it a farmer may msure his 
croiw against such natural hazards as drought but 
soiOT cannot afford to pay for such protection In 
10!^-55 the government again gave emeigency aid to 
la^m the drought areas In 1955 tbe Secretajy 
of Agncultuie called a meetmg of governors of the 
Dust Bowl states to work out long range recovery 
plana Until such a program can be carried out the 
only way for the indiiidual to avoid i^ought loss is 
to avoid cultivating land subject to drought or to 
lias snitsMe farmme methods for that land 
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Drugs. Helpful materials that go into medicines 
are called drugs. These used to be chiefly crude vege- 
table axtracts or mineral salts. Doctors prescribed 
them without knowing much about how they worked 
or how large a dose to give. But in the 19th and 20th 
centuries, the science of drugs developed along with 
chemistrj". Scientists learned to separate vegetable, 
mineral, and animal materials into their various 
parts and to identify the part that acted on the 
body — that is, thej' isolated the adiie principle. 
Then they made many tests, often on animals, to 
learn exactly how much of the principle produced the 
desired effect. This enabled them to make pure drugs 
of known strength. 

Scientists also studied the chemical structure, or 
formula, of the active principles of drugs. Knowing 
the formula helped them to imderstand the action of 
a drug. Sometimes it enabled them to spntherize (make) 
the drug. This term comes from the Greek words syn, 
“vith,” and ttthenai, “to put.” WTien a chemist sjm- 
thesizes a drug he puts together the chemical elements 
or compounds needed to make it. If he can do this 
he does not have to depend on nature to make the 
drug. 

Some sjmthetic drugs are e.xact copies of the active 
principle m a natural drug. Sjmthetic adrenalin is 
an example. Adrenalin, or epinephrine, is the active 
prmciple of a certain part of the adrenal gland. It 
stimulates the heart and sjmpathetic nenmus sj-stem. 
Sjmthetic adrenalin is a copj- of this actix-e principle 
and has the same effect. 

Some sjmthetic drugs are substitutes rather than 
copies. Thej’ often improxe on the original. Procaine 
hj'drochloride (commonlj* called noxmcaine) is a bet- 
ter local anesthetic than cocaine. Certain sjmthetics, 
including the sulfa drugs, are not substitutes or copies 
but are drugs inx’ented bj^ man. 

As a rule, sjmthetic drugs change less than natural 
drugs with age and changes in temperature. They are 
cheaper to make. Thej' do not require plants from 
foreign lands, or rare minerals, or animal products. 

Doctors usuallj' classifj' drugs according to their 
effect on the human bodj'. Narcotics deaden pain and 
produce sleep. Anesthetics cause loss of consciousness 
uhen general and deaden sensation in a gix-en area 
x\hen local. Sedatiies and hypnotics calm nerves, re- 
duce pain, and induce sleep. Antiseptics, germicides, 
and antibiotic fight infection. Doctors often group 
them as anti-infecliies. Hormone preparations are ex- 
tracts of animal glands or of gland secretions, or sjm- 
thetic substitutes. Thej- act hke the hormones produced 
by human glands. Antipyretics prex-ent or Ion er fex-er. 

The drugs of recognized value and known composi- 
tion in America are listed in the ‘United States 
Pharmacopeia’, designated as the legal standard by 
the Pure Foods and Drugs Act of 1906. HI drues 
prepared according to the formulas of the ‘Pharm^ 
copeia’ bear the stamp “U. S. P.” upon bo.x or label 
Few drogs, however should be employed except on a 
physicmn’s adxuce. Only a smaU number are Verifies 


— that is, adapted to cure or prevent some special 
disease as quinine cures malaria — and most of them 
are injurious if taken in large quantities or for long 
periods. (See also Anesthetics; Antiseptics; Narcotics.) 
DRU>I. Probablj' the drum is the oldest musical in- 
strument. Primitive tribes still use drums to call 
the xxarriors together for battle, to keep time for 
singing and dancing, and to accompanj’ religion’ 
ceremonies. Such primitix'e drums are often logs hol- 
lowed out and slit doxvn one side. Dnims of the civ- 
ilized xxorld, hovxex'er, all hax'e at least one head 
made of the dried skin of an animal. Vellum, made 
from the skin of a j'oung calf, is the best 

The drums of orchestras and bands fall into three 
classes: first, those made of a single skin stretched 
ox'er a frame which is open at the bottom, such as a 
tambourine; second, those in xxhich the skin b 
stretched ox-er a closed x-essel, such as the kettledrum; 
and third, those haxTng two heads, one at each end 
of a cj'linder, such as the bass drum. 

The kettledrums, or timpani, are the most impor- 
tant in the orchestra todaj*. Vellum is stretched 
ox-er a hollow hemisphere of metal; the skin is held 
in place bj- a ring that can be tightened or loosened 
bj- means of screws so as to raise or lower the pitch 
Kettledrums are plaj-ed in pairs, tuned to the tonic 
and dominant notes of the scale. Three kinds of 
drumsticks are used : one x\-ith sponge tips for soft 
■•trokes, one xxith leather tips for medium, and one 
xxith xxooden tips for loud, sudden tones. 

The bass drum and the snare drum do not produce 
tones of anj' definite pitch. The booming thud of the 
bass drum marks the rhjihm and emphasizes climaxes 
Certain tj-pes of jazz music make use of the bass 
drum xx'ith traps — noisemakers such as cj-mbah, 
nooden blocks, and tom-toms. The snare drum is so 
called because snares of catgut string or wire are 
stretched across the lower head to make the tone more 
brilliant. In the orchestra the stirring roll of the 
snare drum is often used in crescendo passages. The 
militarj' drum, or street drum, is a snare drum much 
need in marching bands. (For pictures of drums, 
see Musical Instruments.) 

Drummond, IVillixsi Hen-rt (1S5I-190D. Th*’ 
xrild rugged beauty of Canada, and the spirit of ro- 
mance and adx-enture, now fast disappearing, xnll 
alvxaj-s remain fresh and lix-ing in the x-erses of the 
Canadian poet-doctor, Vllliam Henry Drummonu 
-■kbove all he has caught the spirit of the habitant, a= 
the French-Canadians of the farms, woods, and lum- 
ber camps are called. He has made these simple 
hardj- people speak in their own French-English dia- 
lect. making them all the more real and lox-able 
through their broken speech and revealing the true 
heart beneath the rough exterior. 

Bom in Countj- Leitrim, Ireland, Drummond 
XX as taken to Canada bj’ his parents when a boy. Bo 
worked for a time in the telegraph serxice at Bord-5- 
Plouffe (Quebec prox-ince) in the center of the lumber 
trade, and there for the first time came in contact 
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with the voyagtw and the habilanl When, after lua 
graduation from McGill University and Bishop's 
Medical College, he entered upon the practice of 
leme, he chose a httle community m which there were 
many of the French-Canadians, together with Indians 
and half-breeda Robust and athktic, fond of eport 
and of outdoor life, be delighted m the eompaniOD* 
ihip of the people who laved close to nature He won 
their friendship by his sympathy and understanding, 
as well as by the multitude of good deeds for which 
he, as a country doctor, found opportunity After- 
wards Dr. Dniininond became Professor of Medical 
Jurisprudence at Bishop's College m the same {»ov- 
mce, and won many honors, but his proudest bOe re- 
mained simply “Habilanl Drummond " 

Unimmond ■ poetical works appeared In tha lotlowins 
▼otumes 'The Rabitaot and the Freneh-Canadian Poema 
(1897), 'Phn o-nim i Canoe and Madeleine Verchetea* 
(1698): 'Johnnie Courteau and Other Poema (1901) The 
VoyageurandOtharPoema {1905} The Great Fight (1908) 
Dryden, John (1631-17(10) One day near the 
close of the 17th century a little lad was brougjit to 
WiU s Coffee Ilouae m London, the great gstherrog 
place for literary men, to gate upon the greatest 
writer of the tune That little lad was Alesander 
Pope, and that great man, whose ideas of poetic com- 
position he was to follow and cany still further, was 
John Dryden,— poet, cntic, and essayist 

Dryden taught that correctness, polish, and ele- 
gance, rather than originahty, imagmaticn, and feel- 
ing, were the essentials of good poetry He chose the 
regular heroic couplet (two lines of iambic pentameter 
tb^ing together) as “fittest for discourse, and near- 
eit proBP " His age was indeed an age of prose, and 
although he wsertrf a great influence on the poetry of 
his own period and the one which followed, h>s most 
permanent i^uence m English literature has been 
not in poetry, but In prose. Indeed modem English 
prose style may be said to begin with Dryden, and 
although we no longer place him with the first of the 
poets, he la still regarded as a great ciitic 

Many of his lines have passed into the currency 
of everyday Speech, as for example 

Nods Imt the brave deserves the fair 

Men ase but ttiWiea o( a l»r8« Biowth 

Few know Ibe use of life before 'tie pest 

Born m the httle village of Aldwmkle in Northamp- 
tonshire, he came of Puritan stock, and hiS first iro- 
portant poem was an elegy on the death of the Puntan 
leader Cromwell, but he turned Royalist and wel- 
comed Kmg Charles H with another poem, ‘A^8« 
Redux' Later he also changed to the Roman Cath- 
olic faith, which he defended in an allegorical poem, 
‘The Hind and the Panther’. . 

For a long time Dryden wrote only plays— 
bastic heroic tragedies, and comedies which reflected 
the low moral tone of ^e day He also wrote severw 
personal and pohtical satires, of which 'Absalom and 
Achitophel' is the most powerful m English Lt^ture 
He made translations from the Greek and lAtm 


classics, and wrote a number of critical essays m the 
fonn of prefaces to other works But of ^ his works, 
hts beautiful odes, ‘Alexander’s Feast’ and ‘A Bong 
for St Cecilia’s Daj'*, are the favorites today, 
DuBLIV (In Gaelic, BaiU Alha Clialh), Irelanh 
Battles and sieges riots and rebellions crowd the long 
story of Dubfm, the capita! and largest city of the 
Republw of Ireland The story is filled also with the 
names of great men— Wellington Swift, Steele, Moore 
Shendan, Emmet, O'Connell, Parnell, and scores of 
others Dublin has been the nursery of Irish gemus 
from the earfy centimes of the Christian Era 

It IS a spaewus and leisurely city, with stately old 
mansions, splendid public buildings, and wide green 
equates But for a city of its svse and importance, 
Its indiistnes are few Politics, literature, and social 
activiUea have occupied the attention of its inhab- 
itants rather than commercial pureuits Brewmg 
distillmg textile manufactures, ship-building and the 
exporting of fann produce are the chief mdustnes 

Dublin lies near the center of Ireland s east coast 
at the foot of the bgh rugged promontory of Howth 
la the heart of the city is the 20-acre park called 
St Stephen’s Green A short tnp thence brmgs you 
to O’Ccnaell Bndge, one o! a dozen bndges over the 
Liffey River, which cuts Dublin from west to east 
The river is lined on both sides by massive quays 
nearly all built of granite 

0 Connell Bndge links the famous 120'foot wide 
Sackville (or 0 Connell) Street on the north side of 
the Lifley with the distnct to the south where he 
many of the shops and public buildings Hers are 
the huge colonnaded scmi-circular Bank of Ireland, 
formeriy the Inab Parliament House, and the large 
group of buildings comprismg the University of 
Dublin 'The aristocratic section comprises much of 
tbeeasUmhalfofihccity.towardthebay Indismil 
Contrast to its mansions and splendid squares and 
terraces is the equahd slum district, with its crooked 
streets and wretched hovels, in the southwestern part 
of Dublin 

Among the histone buBdmgs the chief is the Castle 
ongtoally built in the I3th century and formerly the 
seal of the lush government Notable ateo are the 
Protestant churches, St Patrick’s Cathedral and 
Chmt Church St Patrick’s though in a poor section 
of the city, is a magnificent (jothio structure com 
menced between 1220 and 1260 Its most famou-. 

ctean was Jonathan Swift Christ Church, in the early 


Gothic stjle, was founded m 1038 by a Dani-sh 
king of Dublin There are many beautiful Catholic 
eburclws and numerous monuments and statues 
Maur oI Dublin * finest l>ujldmes were wrecked in the 
terdt of 1910 when »n Inii tepuUio was proclMmed in M 
raetatKHi of German aid to He brought by Sir Roger Case- 
and m tbo rebellioa of 1922 Neatly the whole of 
Si^viUo Street was reduced to nune phoew* Pwk a 
■DBcnifieeut wooded ares of 9 000 acres with great her^ of 
deerujual outside the city It wae the eceae *n of the 
essaseukation of the chief secretary for Ireland and tas 
ondecaecretary Population (1951 census) 623 t81 



158 


DUCK 


A FAVORITE among BIRDS the World Over-The DUCK 




i 


Ducks are knowa the world over as expert fliers, swimmers, and divers. Here a flock is pattering over the surface of a pond 
preparing to take off. The picture shows the type of marshy waterway which certain ducks like for their bone. 


■p\UCK. A familiar sound of nearly everj’ farm and 
•*-' _ barnyard is the quack-quack-quack of the ducks. 
Their clumsj' waddle on land is a contrast to their 
easy grace in the water and the speed and beauty of 
their flight. Flocks of wild ducks winging their way 
southward in the autumn mean that winter is drawing 
near and the hunting season is open. Both wild and 
domestic ducks are valued for their delicious flesh. 
They are also 


raised for their 
eggs and for 
their down. 

^Mallards, 
wood ducks, and 
a few others nest 
and raise their 
young through- 
out North Amer- 


A DUCK'S SIEVELIKE BILL 



The fringe on the biU of "^Bom'e’ dock. 
Btrains out water but holds food. 


ica. But most of the wild ducks breed from the Cana 
dmn border states to the limit of trees in the Fa 
North. The Central and Southern states know then 
chiefly as winter residents. Some of them migrate t< 
Mexico and Central and South America Their stn 
in the South is brief. As soon as the ice breS u^i 
the northlands, they start “back home" a-ain— t. 
woodland pond and forest-bordered streamr marsh 
lake shore, and seacoast. 

Ducks are weU dressed for a life in icy waters. Th 
outer coat of closely packed feathers is made water 
proof by oil from a gland near the tail. Beneatl 
this coat IS an inner dress of thick down. The webfee 
have no nerves or blood and so do not feel the cold 


The male bird, called the drake, has showy plu& 
age. The female, known simply ns a duck, wwre feath- 
ers of dull brown barred with black. The wing patch, 
called the speculum, is usually colored. The dutf s 
feet and legs are set far back on the bodj’. 'W'’ 
position is an advantage in swimming, but it makK 
the bird e.xtremely awkward when it walks on land, u 
is an e.xpert swimmer and diver, and in short flight; 
it holds a speed record of 70 miles an hour. 

Most ducks nest on the ground, near water, in a 
hollow lined with fine plants and down from the bird: 
own breasts. The down is used to cover the eggs when 
the female is awa}* from the nest. Onl 3 ' the fema e 

incubates the 6 to H 

eggs. The ducklings take 

to the water as soon as 
they hatch. 

Canvasbacks and red- 
heads attach their nests 
to reeds over the water. 

Wood ducks, goldeneye, 

and buffleheads nest m 
hollow trees as much ^ 

40 feet above the ground. 

Encouraged by their 
parents, who clue 
softly to them from 
below', the ducklings 
“parachute” out oi 

their lofty nests. Then in 

single file they fpnn, a 
procession to the water. 


“TIP-UPS” FEEDING 



Some ducks, Uke the mallard 
teed under water by tippi] 
upside down, feet and fi 
wavine in the air. 
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After the treed ng season ducks molt or shed the r 
feathers At th s t me they cannot fly becau«e they 
lose all the r wing qu lls at once (Str cUy flvmg 
buds lose only one qu ll at a t me from each w ng 
While the ducks are in the r tempo ary or eel pse 
plumage they are dull colored and reraa n qu et n 
order not to attract the attent on of tl e r enem ss 
There are ahnut IfiO spec es of ducks th ougho t 
the world in every contnent except Anta tea 
About 40 Spec es occur n North Ame ca Sec tsts 
separate them nto two ms n groups — s rface-feedng 
and diving ducks The d t net on s b sed ma n y 
on hab ts and food although tl ere a e s j. t d ffe 
ences m body structure The d vin rt cks e a 
large lobe or web on the h nd toe of the fool 1 the 
surface feeders this lobe is absent and only the th ee 
f ont toes are webbed 

Surface Feed ng Ducki 


COMINC IN FOR A LANDING 



g ecn he d and a wh te nng around the neck Its 
^ck 8 L o rn the bet nch che tnut the 


The surface-feed ng ducks I vi 
ponds and bays and slow mov ng streams lie) 1 e bl k i Tic fel th purple The female 
verylttle Instead they n Hard mottled brown 

feedby tippmgui head |-n h— i — i purp^ ' "B patch 

down feet and U 1 in the " »-• (To p ctures n color see 

a r and prob ng tl e raud ^ B Is Egg ) 

bottoms for shellfisl and v f* ^ The blue-w nged green 

insects Or they dabble ^ ^ }7'^ winged Bndennaraon teal 

Q the water for float ng ** 

duckweed the seeds and ;S-0 *^'* T 7 . ’c V ’ group— about one th rd 

rootsototherwaterplonts JS *V ’ n inuller than the mallard 

endmsecti C, *( ' They too are highly 

Mallards a e the most if ■» 

nume ous of the su face- a V. ILL 

feed ng ducks Thw are \ a— mallard is not actualy 

found in all part* 0/ the black but a dark brown 

Northern Hem 51 here ^ -* st eake i with black In 

Many of the domeste . . kI:.."': a . fight the brd shows silver 

ducks of North Amerca «« « wing Inings ShoveUr or 

and Eu ope are from mal Q sthenimegiven 

lard stock From ea 1 est t me th s h rd has (urn 1 ed to a spe es with a clumsy spocm-shaped b IV Like 
mank nd w th appet z ng f od It s the ch cf water the tnalU I t has a green head The wing patch 
fowl of most game p e erves a some of 1 ch 10 000 is g een the under parts and s des chwlnut The 
birds are reared every year The drake 1 as a glossy wood duck is the fam ly beauty The d ake s 

green blue end purple with wh te streaks 
AT REST ON THE QUIET WATERS end ted ycl ow and whte below 

- 'icT" Th* ****'^ ® marked with a wh te hue and 

tas long wh te c est feathers The female 
r'*’-' « brown above and yellowish brown 

- - — Tl;:’*", ui Wfi 

« ■''(If jV'iWB Baldpates are so named because of their 
» wh te crowns The p ntail s eas ly den 

by tie long central tail feathers 
55;H5 |l glo s®'! green and the narrow wh te 

~ wi. i g-- boe up tl e s de of the neck and head The 

^l^ClTWU-r- ” baa sharply pomted central 

^ 'iri 2\hrSs^'^ThJ*iidwaJl“^ 

* bird w th buffy head 

j -e iV UvC-Sm Ducks That Dive for Their Food 

'■ -I— { D ving du ks Ive on the 0| en waters of 

— — — .a i J.-*K. iAs aG AJ | spacoasts They dive for 

^k* ■<“ ^ ‘‘h*’ “ ir?foa*?*kl»a^V‘s3r‘ thar food of firfi shellfish and water 


inter I b h avsh vhte finely n 
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plants. Thev feed by day and spend the night on the 
water far from shore. Dndng ducte nest farther north 
than the surface feeders, to the limit of trees in the 
sub-Arctic. They winter throughout the United States. 

A few journey to Central America. 

These birds are truly deep-sea divers. On the Great 
Lakes, ducks called old squaws have been brought up 
alive in fish nets from a depth of 160 feet. Some au- 
thorities beheve that they can dive as far as 240 feet. 
According to one obsen-er, old squan-s, scoters, and 
eiders use their wings in diiing; others seem to use 
onlj' then feet. 

Before going under water, di\Tng ducks apparently 
expel the air from their bod}- cavities. In addition, 
they further reduce their buoyancy by contracting 
the feathers and pressmg out the air enclosed in them. 
They are able to stay under nater 70 to 90 seconds 
and have been known to surnx e under n ater for three 
mmutes During that time the bird reduces the blood 
flow to the muscles, rejeiwmg the supply mainly for 
the central nen ous sj-stem It uses oxj-gen stored in 
the blood stream and in the muscles. 

Some Well-Known Divers 

The cam asback is probably the best known of the 
dinng ducks It is so named because its compact, 
grayish-colored back resembles coarse canvas. Its 
head and neck are red-bromi This bird is highly prized 
by hunters. Its delicious flesh is at its best when the 
bird has been feeding on wild celerj- or upon the 
wapatoo, a bulbbke root nhich it finds m the Western 
states It IS a hardy bird, and on its autumn migration 
reaches the United States late in October. It may re- 
mam m the Great Lakes region until dri\ en out by ice. 
Closely related to the canvasback is the redhead. 

In the central and southern United States, the 
Amencan goldeneye, or whistler, the scaup, or blue- 
bill, and the old squaw are the common ninter ducks 
of large bodies of water. The male old squaw, like 
the pmtail, has very long, pointed central tail feathers 
^e male in summer plumage is beautifully patterned 
in black and is hit e. It becomes a mottled brown and 
nhite in winter plumage. The odd name “old squaw” 
is said to be due to the ceaseless chatter of the flocks 
while they feed. 

The scaup may be recognized by its black head, 
breast and tail, and white body. The goldeneye, also 
a black and white bird, has a high, almost triangular 
head of dark, glossy green, with a large round wMte 
spot between the eye and the bill. The rare Barrows 
goldene}-e, a native of western North America, has a 
crescent-shaped white spot on a dark purple head. The 
goldeneye is known to hunters as the whistler, be- 
cause of the whistlmg sound made by the swiftly 
beating wings. 

Rare Ducks of the Far North 

A duck seldom seen in the United States, even in 
the winter, is the eider. It is beautifully patterned in 
black and white. Eider ducks are native to both north- 
ern Europe and America. They are especially valued 
for their down and their eggs. The female pulls down 
from her breast and makes a padded blanket that 


SOME FAVORIJTE DUCI^ OF 
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The goldeneye may be recogiiiied by the 
eye and the bill on the dark green, Inangnlar'Shaped cei-. 




r 






The male wood dock, with its long crest find 
patterned face, is also the most Tividly colored ot an 
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SPORTSMEN AND BIRD LOVERS 




co^ ers the nest If the down and are 
removed she relinea the nest and lays more eggs 
repeatedly Commercial eider down 13 now taken only 
from Vhe nest and not by killing the b rd aa in the 
past In Canada where the birds breed and m some 
parts of Europe down collecting 13 supervised by 
game wardens 

Mergansers are fish-eating d vers which scientists 
place m a separate subfamily They are also called 
shd Imkes or goosanders They d Ifer from all other 
ducks m having a long narrow cyl nder-shaoed bill 
wth 84 V tooth edges The American and the red 
breasted mergansers are common winter ducks that 
are f un I on large lakes and along the seacoasts of 
the Un ted btites The beaut ful hooded merganser 
with ts great wh te fanshaped crest prefers quiet 
ponda arid lakes and winters farther south Mer 
gansers are not hunted because their flesh has a 
disa^ieeable fiahy flavor 

Conservation of Wild Ducks 

On ehundredsof milonsofwildduckslaedanthe 
marsi cs and later vays of N irth America The set- 
tled ent of tl e cont nent destroyed mill ons of acies 
of the r bleeding and feeding ground* Drought and 
flood m recent years and excessive bunting have fur 
thcr greatly reduced their numbers In 1946 the total 
number of w ilerfowl fell from hO 000 000 to M 000 000 
br<l« Of these 85 per cent were ducks the remainder 
geese and swans It has been estimated that 1! every 
family m the United States had wvl \ duck f« d nntr 
on two successive Sundays tbe wild du ke would be- 
come extinct 

Tbe Federal Fsh and Wildlife Service in tbe De- 
partment of the Intenor regulates hunt ng m order 
to save the birds from exterm nat on Every year the 
service takes a census of tbe birds on their wintering 
grounds Ibis is done by means of aenal photographs 
and also by estimated counts from the ground If 
the numbers ate dangerously low the government re- 
duces tbe bi^ hm t and shortens the hunting season 
Shoot ng of certain spec es may be prohibited entirely 
until they show aii increase The individual states 
may further restrict huntmg at the r discretion but 
they may not increase the bag limit set by the Federal 
government 

AU hunleis are required to purchase federal duck 
stamps ae a license to hunt The money is used to 
purchase and maintain refuges for waterfowl and to 
enforce the laws In 1937 the Pittman Robertson 
Federal Aid to-M ildl fe bill appropriated to the in 
dnnduol states theexc sc tax of 11 per cent on sporting 
arms and ammunit on This money also is used for the 
Bupport of refuges 

A nonprofit organization of Canadian and Amencan 
sportsmen called Ducks Unlimted was formed in 
1937 to increase the number of waterfowl It has con- 
centrated on restoring marshy in tbe pnncipal 
breeding areas in Saskatchewan Alberta and Mam 

toba Farmers donate the use of tbeir land and the 
association finances tl e build ng of dams to create 
shallow lakes with border ng marshes Not only are 
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LONG ISLAND DUCK FARM 



out W’^ £. shipped to ponltrj msrkets and restanrants Ihrongh- 

ont the Suffolk County m Long Island, Keur York, 15 the “dnek capital of the 

world A tarn like this one raises tens of thousands of birds. 

the ponds used bj' the ducks but thev proYide uater 
for cattle and fish for the farmer’s table. 

Raising Ducks on Farms 

Ducks are raised commerciallj- and for home farm 
use. They are hardy and comparatively free of disease 
and insects. They need only the simplest housing and 
get along well without water to swim in. The eggs 
are easily hatched under hens. The young grow fast 
and require little care. 

On the commercial duck farms of Long Island, New 

iork, some six million ducks are raised in a year 

about one-half the total production of the United 
States. Most of the birds are white Pekins fir=t in- 
Uo_duced mto the United States from China about 
ISfO. Other popular breeds are the mallard; the white 
Aylesbury, another Chinese bird; and the Musco^w 
native to Mexico and South America. The Muscovw- 
IS larger than the mallard and has a small crest and 
fleshy red growths about the head and eyes. 

How Ducks Are Classified 

Ducks belong to the family Analxdae. The family 
includes the swans and geese. These ducks are 
grouped m five subfamilies: surface-feeding ducks 
Analinae, include the maUard, black duck gad- 
waU, European widgeon, baldpate, pintail, ’green- 
winged, blue-winged, and cinnamon teal, shoveler 
and wood duck; dir-ing ducks, Aythyinae, include the 
canvasback, redhead, lingnecked duck, greater and 
lesser scaup, goldeneye, bufflehead, old squaw, harle- 
quin, Labrador, eider duck, and American, surf, and 
white-winged scoter** ttet mergansers, Merginae- the 
ruddy and JM'-’tf Oxyura, of which ’only 

the ruddy north of the Rio Grande; 

and the trop!^“ ‘““".hcks, Dendrocyginae, which 
do not occur inm°“ ^ted States. 


Duckbill. One of the Stranget 
animals in the world is the duckbill 
platj-pus. It has a beak like a duck, 
dense fur. and a wide fiat tail It 
lays eggs and hatches them Lis a 
bird, but feeds its j'oung with milk 
like a mammal. It has four legs and 
w ebfeet, and lives both on land and 
in the water. 

British scientists who saw a 
stuffed specimen for the first fims 
in 1799 declared it a clever fake. 
Almost one hundred years went by te- 
fore the ^gs w ere discovered in ISSi 
The find convinced scientists that 
such a creature actually existed. It 
was given the scientific name Om- 
Ihorhxjrxchtis analinus, meaning “bjd 
beak like a duck.” The popular name 
platj-pus comes from two Greek 
w ords meaning “flat foot.” 

The duckbill lives in the rives 
and streams of eastern Austraha 
and Tasmania. A full-grown duckb3 
measures about 20 inchK from tip o' 
bill to the end of the tail and we'ghs 
about four pounds. The short fur is dark above and 
silveiy.gray on the belly. The ej-es are small. There 
are no e.vtemal ears. TTie nostrils are near the end 
of the soft, rubbery bill. Thus the duckbill can remain 
hidden under water and breathe with only the 
tip of the bill exposed. The forepaws are webbel 
for swimming. When the animal walks on land the 
webs fold under the palm of the foot and espo=e 
the claws. ”016 legs are short and the gait is clumsy. 

The voice of the:^ 

AN -IMPOSSIBLE” CREATURE curjous animsl: 

is like the groid 
of an angry puppy, 
but they are p 
ceptionally timid 
The duckbill 
feeds by nigh*, 
probing in nvc 
bottoms for earth- 
worms, crayfish, 
and wafer insects. 
At daybreak it 
crawls into a grass- 
lined nest, dee? 
in some mud bain^. 
through an under- 
water entrance. 
The female lays 
from one to three- 
but usually two. 

She 



The dnctbill is a ijneer animal. It 
"■ebfe't like a dnck, 
gianas like a zsamznaly and poisoa 
Slasds like a snake. 

Mft-shelled eggs about the size of pigeon eggs. She 
incubates them by holding them against her body 
rrfth her tail. The embryos are partly developed when 
the eggs are laid and hatch in seven to ten 
The young lap up the mother’s milk as it exudes fro® 
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milk glands There are no teats The young are bom 
with teeth but these soon /aJJ out Then j£? ssuasla 
use tough homy plates on the sides of the hill 
The male duckbill is the only poisonous manimal m 
the world It has on its hmd legs grooved spun con 
nected by long lubes with poison glands s tuated near 
the thighs The poison closely resembles snake venom 
Probably the m^e uses it in fighting with other m^es 
during the mating season Duckblla are rarely 
seen in soos for It is evtremely hard to keep them 
alive ID captivity 

A land-dwellmg relative of the duckbill is the edud 
na or spiny anteater a native of Australia and 
Tasmania and also found in Ivew Guinea It has 
quills like a porcupine and a long tubular noat 
ft too fays eggs and feeds its young with rniDt The 
eggs are hatched in a pouch on the mother s stomach 
hke the pouch of a kangaroo The animal burrows m 
sand or hidea in rock crevices 
Both the duckbill ind the spiny anteater belong 
to the order AlonolremaUi the lowest order of the 
class Mammalia Scientists consider them pmn live 
types of creatures related to both reptilea and the 
earl eat mammals For this reason they hav e often been 
called linng fossils They are not a I nk between 
m a m i n ala and birds That these ammaU should be 
found only m the Australas an region la explained 
the theorv that these lands became separated from 
their neighbors long ages ago 
Duluth' Minn The country a next greatest port 
after New York la not on any ocean It la the harbor 
of the twin cities Duluth ui Minnesota and Supenor to 
Wisconsin at the western end of Lake Supenor 
Here u (he nation e great center for ah ppmg out 
Mmneaota s iron ore and the wheat crops of the north 
west and receiviag coal More than 9 000 ehiploods 
cattying (fom 60 to 70 miHion tons of these com 
tnodities are moved every year In peak year® the 
port has handled about 75 miUion tons It is so 
Well equipped that every vessel is unloaded loaded 
and on ite way within a few hours In the railroad 
yards long trams of freight cars are handled with 
the fisme epeed and efficiency 
The harbor is admirably suited for its pgant c task 
Its surface of 19 square miles is protected from leke 
Btorma by himnesota Point projecting seven “ilos 
Southeastward from Duluth and Wisconsin Pomt jut- 
ting northwestward from Supenor Between ^ 
points is the chaimel of the Supenor Ship Canal *n 
other channel cuts across Minnesota Pomt There 
are 21 huge coal docks 7 iron-ore docks 23gT8iB^*' 
vators, and nearly 50 other wharves {»« Great lakes) 
Beyond the harbor Duluth rises on terraced 
It is a year round vacation center with a bcaltMul 
climate scenic attractions and recreation facihtes 
Lake Supenor tempers summer heat and winter 
cold The city is also a haven for those eeekjBf re- 
lief from hay fever and asthma Parks and boule- 
vards include the 27 mile Skyhne Parkway along the 
heights above the city Another point of mter^ » 
the Aenal Lift Bridge over the Duluth ship canal K* 
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central spaa rises 120 feet In 50 seconds to allow large 
<0 pass Manufactures include iron and steel 
produeta electrical equipment and wood products 
Among the atys schools are the Dufuth branch 
of the University of MumeBOta Duluth Junior College 
and College of St Scholastica Cultural facilities 
include Duluth Public Libraiy Children s Museum 
and Art center Duluth Zoo Darling Observatory 
Duluth Symphony Orchestra Duluth Playhouse 
and St Louis County Histoncal Society Museum 
Duluth was named for Daniei Greysofoa Sieurcfu 
Ijiut a French eicplorer who reached Lake Superior 
Uk 1679 The first permanent settlement was made 
m 1853 After ISSO the city grew rapidly with 
the development of iron mmmg and the extension 
of railroads into the Northwest The commiss on 
form of government was adopted m 1912 Population 
<l9o0 census) 104 "iU 

Dumas (du-nia) Alexanbse (1802-1870) Robert 
Lou s Slevcnsoa once said thataquist evening spent 
Under a lamp wnth Dumasa TheYiscount deBrage- 
k>iine was Dots silent one because the book was filled 
With such a clatter of horse-ehoes and such a 
ratlleof musketry and such a stir of talk Alexandre 
Dumas a works we among the most widely read of all 
books They are so filled with breathless action and 
clever talk that the world s readers read and reread 
them Yet critics have said his writings are outside 
of literature because they are often carelesslv written 
and inaccurate bistoncally 
Alexandre Dumas was l»rn July 24 1802 in a email 
toffu near Pans Die father one of Napoleon a gen 
erals eras Uieeon of a French aristocrat and a Hai 
tiao sbve 11 a mother was the daughter oi aa icn- 
Veeper Thus tmmae was one-quarter Negro The 
general died when the boy was about four The mother 
was unable to give Alexandre much education and 
whileslill young the boy became a lawyer s messenger 
’When Dumas was 20 be worked in Pans as a junior 
clerk in the estate office of the Due d Orleans who 
later ascended the French throne as Louis-PhiUippe 
Dumas 8 love affair with a eeamstress resulted m 
the birth of Alexandre Dumas the Younger on July 28 
1824 when Dumas was only 22 Dumas was inter- 
ested m the drama After several failures one of his 
plays Hennll was produced on the Par sian stage 
Its success was great and from his obscure position 
as a cterk. Dumas leaped into the hmelight as one 
of the leaders of the Bomactic movement Most of 
bs pteys eowe of which were comedies were success- 
ful In the 1S40 a Dumas turned most of his efforts to 
wntng swashbuckling historical novels His modem 
Kputation rests pr ocipally on these the best known 
of which are lies trow Mousquetaires (The Three 
Musketeers) 1844 Vingt ana aprSs (Twenty Years 
After) 1845 Comte de Monte Cnsto (The Count 
of Monte Coste) 1845 and Le Vicomte de Brage- 
inrT.» ^rheVacountdeBtagelonne} 1850 
Dumas wrote many plays novels essays and travel 
hooks Tbe demand for hiS work was so great that 
Dumas needed several collaborators (a not oncommon 
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practice of his time). These collaborators would do 
research, plot the stories, and ^Tite the chapters. 
Dumas would go over their work, adding here and 
there, changing the plot and characters to give the 
works that charm and movement that made his 
noveb popular. Their names never appeared 
on the title pages of these works, but this omission 
was also a practice of the day. Duma'; earned 
^■ast Eiuns, but he spent money faster than he earned 
it. His wish to be elected to the French .■\cademv 
was never fulfilled. He died in near povertv on 
Dec. 5. 1S70. 


Alexa-n-df.e Drius the Younger (1S24-1S9.5) as 
a dramatist achieved a high place in French literature. 
Unlike his father he was elected to the French Acad- 
emy (1874) and he died a wealthy man. His best- 
knov-n play, taken from his novel ‘La Dame aux 
Mm^lias (Tlie Lady of the Camellias), was made 
famous in America by Sarah Bernhardt under the 
title Camille . Verdis opera ‘La TraUata’ was also 
taken from the younger Dumas's novel. Manv of 
the younger Dumas's plays deal with marriage re- 
forms^and morals. He died Xov. 27, IS9.5. 

important commercial sea- 
extreme north of France on 
the trait of Dover. The town was demolished in the 
evacuatron of Dunkirk, one of the great actions of the 

Mai surrendered Belgium on 


_^NK1RK rebuilds 



crossed the channel and evacuated 335,000, or thra 
fourths, of the Allied forces in the face of a friditfd 
artillerv- bombardment. This was a turning point of 
the war (sec World War, Second). 

The name Dunkirk (French Dimhcrque) 
"dune-church.” It is said that St. Hoi founded a 
small church, or “kirk.” here on the sand duns h 
the 7th Centura- and that around this the cih- gieir. 
In the 10th century it was fortified by Baldwin IH. 
count of Flanders. With Flanders it passed suc- 
cessively under the rule of Burgundy, Austria, and 
Spain. England held it for four years foUowin: 
1C.5S. but Charles 11. needing money, then sold it 
to Louis XI\ . It has since ^en a part of Fran'x. 

Canals and raihvays link Dunkirk to the rich fam 
lands, coal mines, and factory centers of France ard 
Belgium, By 1953 much of Dunkirk had been rebuilt 
and it resumed its chief industries — shipbuilding 
shipping, fishing, iron founding, refining, and lace- 
making. Population Isefore 1940, about 31,000; 1945 
census. 9.S69. 

D'ljRER, .Albrecht (1471-152S). The son of sn 
unimportant goldsmith, .Albrecht Durer was called 
the “prince of German artists.” He was the first to 
fuse the richnc.'s of the Italian Renaissance to the 
harsher northern European arts of painting, drawing 
and engra\-ing (see Renaissance). 

Durer was the second son of a family of IS chil- 
dren. He was bom in Nuremberg, Germany, May21, 
1471 (see X'uremberg). Before being taken into his 
father’s shop to learn goldsmithing. he was sent to 
school to leam reading and writing. His aptitude for 
drawing, however, led his father to apprentice him 
w-hen 15 to a X'uremberg painter. Upon completic: 
his apprenticeship in 1490, Durer took the traditional 
young artist’s trip to the art centers of Germany. E 
1494, cither just before or just after his marriage to 
Agnes Trey — the daughter of a Nuremberg merchant 
he idsited Venice. From that time forward tie 
Italian influence was e\’ident in his work. 

Back in his home city, Dirrer occupied himself with 
both painting and wo^ engra\’ing. Paintings wes 
costly, and they could be enjoyed only by the p'ur- 
chaser and his immediate circle. By using the n^ 
craft of printing, many copies of an engraving cou.d 
be made. The printings were used to ^ucate man.v 
people in religious and classical historj- (see Engisw- 
ing and Etching). 

In 1507 Durer made another ^'isit to Venice; he re 
mained there a year and a half. .After his return he 
^ms to hax’e renounced painting as an importasl 
work, and instead devoted most of his time to engis^' 
mg on wood and copper. In 1513 and 1514 he rem- 
itted his three best-known copper engravi^- 
tonight. Death, and the Devil’, ‘St. Jerome in Hu 
51^3-’, and ‘Alelencolia’ (Alelancholia). 

_ Durer also delved into the mathematics of propt 
and perspectives and during his lifetime p’^ 
tw’o works on these subjects. He was a 
m Martin Luther and several other leaders of ths 
Reformation (see Reformation). In 1520 Durer ruiv 
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ed the IsetherUnda Everywlere he mis aeclowned 
a great artist He died in Niremberg on Apr I 6 
1623 (For reproductions of his engrasings tee 
Engraving and Etching Dance Dra \inE ) 

Dyes To give pleas ng vanetj to dress and otl «r 
things used in da ly life men dj e mater als different 
colors About 75 per cent of all dj es are u«ed to give 
clothing and other textiles ther many colors The 
remaining 2a per cent are used to color pamt« stains 
vanishes vsallpaper type vnter ribbons inks pbs. 
tics foods paper leather rubber gasoline stove and 
shoe polishes carbon paper candles colored photo 
graphic film and many other things 
Early Dyes 

Men u ed d>ea to color drawings of animals on the 
walls of cates more than 25 000 j ears ago An Egyp- 
tian mummy buned more than 6 000 yean ago was 
wrapped m dyed strips of linen cloth The eariest 
dyes were denved from animal mineral and vege- 
table sources An early animal dye was the Tyran 
purple that colored the irapenal robes of the Roman 
emperors This dye was extracted from a shellfish 
found in the Mediterranean Another favorite dye 
was cochineal (scarlet) thia was obtained from the 
bodies of t ny dried insects (Core e carti) found in 
Mexico (see Cochineal) Mineral dy es included omdea 
of iron aluminum manganese and other metals 

The most used of all early dyes were v^etaWe 
' egetable colors can be boiled from tl e barks seeds 
stems shoots leaves berries and roots of plants m 
eluding hchens and mosses The most-used dy« 
were obtained from ind go (for blues) bir b 
(yellows) madder (reds) logwood (blues grays ^rk 
f^s and blacks) and cutch (tana and browns) (See 
olio Birch Indigo Logwood) 

The Coal Tar Dyes 

Today most dyes are obtained from coal tar In 
recent years dyestuff makers have wiled these dves 
tynUielic DTsantc colors The crudes from which dyes 


are made are obtained by heating coal in closed ovens 
(eee Coke) G«il tar is driven off (see Coal Tar 
Products) Crudes may be had by heating the coal 
tar m retorts Because vanous crudes boil at differ 
ent temperatures each crude is recovered by boibng 
the coal tar at its particular bo ling pont When 
punfied these crudes are either colorless liquids or 
cryxtab The emdes most used for making dyes are 
benzene toluene xylene phenol cresol naphthalene 
anthracene methyl anthracene phenanthrene and 
carbosol All are aromat c hydrocarbons contain 
mg the lensene ring {see Benzene Hydrocarbons) 

About 500 mttrmedtales ( mtermed ates because 
they are the products midway in the manufacture of 
dves) are made from these crudes The intermediates 
are combined w th other chemicals sucli as sulfuric 
bydroebkmc and mtric acids or wath ammonia al 
cohol chlorine or hydrogen There are many ways 
to transform the mtermed atrs into the variously 
colored dyestuffs About 5 000 d fferent colors have 
been synthesized and of these about 1 500 are su t- 
ehle for dicing textile fibers 

The dves have crystal forms Tbe«e crystals are 
ground fine iti ball mills so t] at the dye will dis- 
solve qu ckly (for picture of a ball mill see Cement) 
Dyes are sold m waterproof packages 
Why Dyee Color 

Dyes color materials because of the arrangement of 
stoma within the r molecules The color heart of a 
dye la the ehrmophors (Greek for color bearer ) 
whch IS made up of several otoma Dye chemsts 
th nk ^at there are 15 chroraophores Ik tl n the 
chromopho e some electrons travel from one atom to 
another adding energy to some and taking energy 
from others Each shade of color hss its o vn wave 
length {see Color) Atoms of a chromophore vi 
brate at tbe same rate as the wave length of a color 
and thus either refiect or absorb the colored I ght 

Mordant! 

Chemically dyes may be has c ac d or neutral 
Basic dyes are attract!^ by and cling to the acd 
constituents of fibers Ac d dy eS are attracted by 
and cling to thelasic const tuents of fibers ^eutral 
dyes ne«Ki I elp to enter and cl ng to fibers Because 
cotton and rayon goods have tougher fibem than 
\ ool and silk some of the bas c and acid dyes used 
to color them aloo need help This help is g ven with 

moidonts (,* French word meamng bitng) (See 

aUo Ac ds and Alkalies ) 

The mordant matenal b tes on to the fibers and 
when dye is added to the dye thus bonding dy e and 
material together in the same manner that mortar 
bonds br oka together It ith some dy es the matenal 
to le d^ 13 treated with the mordant first with 
others the mordant is incorporated with the dye 
Mordants are metalbo colloids (chemically metallic 
hydroxides) for use with acd dyes and tannate col 
loida for u«c with ba« o dyes {see CoUo ds) 

Applying Dyes 

Broadly speaking tbeie are two metl ods by which 
fabrics are colored One of these is by dipping the 
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material (either fibers, yarn, or cloth) in dyeing 
rats. The other is to run long lengths of fabric 
through a press that prints the color or colors in 
much the same way as a newspaper is printed. 

T\Tiere a fabric is woven of more than one kind of 
yam (for instance, acetate rayon and cotton), the 
fibers of one kind vill refuse a dye that is accepted 
by the other. By using appropriate dyes, interesting 
color patterns and contrasts can be dyed into the 
fabric by dipping the cloth in different dyes to color 
the different tj-pes of fibers. 

Batik dyeing originated in ancient times in Java. 
Silk and cotton are the fabrics most used. A wax 
(made of a mixture of beeswax and paraffin) is melted 
and brushed or blown on the parts of the fabric not 
to be dyed. The lightest color is then applied in a 
cold bath (a hot bath vould melt the masking wa.x). 
The fabric is then washed and dried. The wax is re- 
moved either by iromng the fabric between blotting 
papers or by dipping it in gasoline. Repeating this 
masking and dyeing process as often as is necessaiy 
to bring about the desired colors and designs com- 
pletes the batik. 

Fast and Fugitive Dyes 

D 3 'e in a cloth that retains its color when the 
cloth is e.xposed to conditions of its use is called a 
fast dj-e. Such conditions include e.xixisurc to sun- 
light, washing, cleaning, exposure to acids and alka- 
lies, and hot pressing. An evening gown that retains 
its true color under cleaning (a proper condition of 
use) but which fades if placed in the sunlight (not a 
proper condition of use) is said to have a fast color. 
A dj'e that fades from fabric under proper conditions 
of use is said to be fugitive. 

Dj’es that are fast for silk or wool probably will 
prove fugitive when used to color cotton and' man- 
made fibers. The reverse of this vill also often prove 
speciallj’ made to color certain kinds 
of fiber and for the conditions under which the dved 
material is to be used. 


The History of Modem Dyes 
Dyeing with sjmthetic organic colors had its st 
m I^ndon in 1856 through an accidental discovi 

A Under Profes 

A. U . Hofmann, a German chemist, Perkin was t 
mg to make sjmthetic quinine. He added oxygen 
anihne oil (a denvatix-e of benzene), e.xTiecting 
muxture to jueld white ciystals. Instead, a bla 
terrj' mass resulted. To clean his flask, Perkin soal 
tte mass m alcohol, which then turned purple 
dipp^ a stnp of silk into the mixture and R ca 
out dyed a nch, rather reddish purple. 

Perkin called his dj’e mauve (a French word fn 
purple Mlor jielded by the mallow plant). Finan^ 
by to father and adxised by Von Hofmann Tel 
went into the dye business. (Because PerkinTf 
sjmthetic dye was made from aniline oil, svtoh, 
dyes were for long called “aniline dyes " So 
many dyes were made from other coal-ta; prX 
German dyemakers proved most interested in s' 
thetic dyes. They onginated many to replace ' 


vegetable, animal, and mineral dyes. Because tie 
new colors proved less troublesome, dj'ed more quid- 
15 % were cheaper, and were more fast, they were sold 
all over the world. By the beginning of the 1900's, 
the importation of indigo, madder, and other rarr 
materials for dyes almost ceased. The German dye- 
makers held world leadership in dyemaking untD 
after the start of the first IVorld War. A blockade of 
Germany cut off other countries’ dye supplies. They 
began to make their owti dyes. Today the United 
States is one of the principal dyemaking countries. 
Dynamite and Nitroglycerin. Nitroglycerin, the 
most powerful e.xplosix’e in common use, was discov- 
ered in 1S46 by the Italian scientist Ascanio Sohreto. 
It is made by treating glycerin with a mixture of 
concentrated nitric and sulfuric acids. Although used 
as a headache remedy, under the name “glonoin," 
it proved too difficult and dangerous for practical 
blasting purposes until Alfred Nobel of Sweden began 
his experiments in 1S62. Nobel’s brother was blomi 
to pieces during the tests, and Nobel was forced to 
move his laboratory to a barge anchored out in the 
middle of a lake. Then a ship loaded with nitro- 
glycerin blew up off Col 6 n, Panama, and most of the 
nations of the world forbade their vessels to cany it. 
Nobel, however, refused to abandon his labors, and 
in 1S66 he was rewarded bj' the invention of d.vna- 
mite. This is today the commonest and safest of the 
high explosives, for the first time enabling man to 
blast away great masses of rock and other obstacle 
with comparative safety. 

Dyrmmite consists of a mixture of the liquid nitro- 
glycerin with some absorbent substance, or "dope, 
giving it a solid form. The absorbent used by NoW 
was kieselguhr, or diatomite, a kind of earth fonned 
by countless millions of tiny fossil plants knomi as 
“diatoms.” Later wood pulp, sawdust, charcoal 
plaster of Paris, and many other substances came to 
be used. Perhaps the most powerful form of d^- 
mite is the “blasting gelatin’’ devised by 
1S75. Tliis contains nitrocotton colloidally dissolve 
in nitroglycerin and is waterproof. Many dynamites 
use ammonium nitrate mi.xed with nitroglyeenn. 

Ordinary dynamite is usually made in the ® 
“sticks” from one to two inches in diameter and abou 
eight inches long. These consist of brown 
^Tappers coated with paraffin to keep out moisture 
If a small quantity of dynamite is set on fire, . 
pressure, jar, or vibration of any kind, it will btw, 
but if the least blow strikes it while burning, sue a= 
the fall of a tinj- pebble, it will explode with 
violence. Dynamite is usually set off with a detona 
tor or blasting cap. (See also Explosives; 
Dynamo. A machine for transforming niechani^ 
power to electrical power is called a dynamo, from • 
Greek word dynamis, meaning “power.” In its m<te^ 
simple form a dynamo is merely a loop of wire ro 
ing between the poles of a magnet and 
the magnetic lines of force. The modem ■ 
dynamo is electric generator. (See also LI®® 
Generator and Motor.) 



flight have won for the eagle the title 
‘ king of birds ” From the most ancient times it has 
been a symbol of might and courage Five thousand 
years ago theSumenans of the Euphrates Valley chose 
the “spread eagle’’ as the emblem of their power 
So did irapenal Rome many centunes later From 
Charlemagne it descended to Prussia and other Ger 
man kingdoms and later Napoleon I adopted it 
The double-headed eagle of ancient Aseyrra 
used by the Bysantme Empire and 
reappeared on the imperial coata of 
arms of Russia and Austria i 

The Amencan bald eagle was chos 
ts by Congress ra J the emblem 

of the United Stales On the national 
seal the bird stands with Mings out- | 
stretched, holdmg a spray of olives 
in one claw and arrows in the other 
On coins, militaiy insignia, and many 
other devices, the eagle appears m a 
vanety of postures — at rest or m 
flight, in side view or front vism 
T he Life Story «t the Bald Eagle 
Only two species of eagle are found 
in the United States and Canada— 
the bald eagle and the golden eagle 
The bald eagle is the more common 
It IS strictly an Amencan bird, un- 
teown m the CKcf Morfd 
The adult birds are dark brown, ex 
cept for white tail feathers and white 
plumes on the head and neck The 
early eolom«ta, accustomed to the 
gray sea eagle of Europe, called these 
newly encountered binds “bald head- 
ed ’ (‘‘Bald’' originally meant 
‘ white,” as in “bald faced ’ horse ) 

The female, fiercer than the male and 
several inches larger, measures about 
three feet m length and haa a wmg 
spread of more than eeven feet The male has a high 
clear call, cac, cac, cac The female’s cry la hanh with 
a screaming note, like a loud laugh 


between the osprey and the water Then it 
dnvea its victim up higher and bgher until 
the smaller bird becomes frightened and exhausted, 
and drops the fish The eagle catches it in mid-air 
Tbe bald eagle migrates only if the water freezes 
oxer, and it returns each year to the same nest (called 
an aene) with the same mate Built on cliff or tree top 
where it will command a wide view, the nest is made 
of dead branches and lined with grass and leaves 
Each spnug new sticks sod lining are added so that 


YOUNG BAI 



the nest increases in sise from three feet to as mucii 
as eight feet in width and depth Two or three 
white eggs are laid Male and female share the 




from nv era, lakea or seashore It feeds on dead fish 
or other carnon, supplementing this diet when it can 
with fresh fish and small game— ducks, rabbits 
squirrels, mice, and snakes Soaring high overhead. 
It scans the shore and water When its remaikabbr 
keen eyes detect a fish swimming near the snrfaw. 
It plunges down and tries to seise it But the 
IS not a very good fisherman It much prefers to h^ 
“P the osprey, or fish hawk, and rob the other Mid 
of it« catch When it spies an osprey nsmg with a 
fish in Its talons, the eagle swoops down and gets 


the eaglets are clothed in white down After a 
weeks they put on dark brown plumage Not until 
they mature— at the age of three years— do they 
Add the white tnmmmgs of the adult birds Dur- 
ing the earlier petwd they are often mistaken for 

grdden eagles 

The Golden Eagle— Nobleet of the Tribe 
“Hie golden eagle, a magmficent mountam-loving 
hud, B more common in the Old World than in the 
New It IS found m the western part of North Amenca 
from Mexico to Alaska, and is somelimea seen m the 
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East as a migrant. It is somewhat larger than the 
bald eagle, and its brown plumage is darker, e.wept 
for taw ny feathers on its head and neck that shim- 
mer like gold. The bald eagle has bare “ankles,” 
w'hereas the legs of the golden eagle are feathered to 
the toes. 

The golden eagle builds its huge nest on a high 
mountain crag. It is a mighty hunter and seldom 
stoops to carrion. Jack rabbits, ground squiirels, 
grouse, and rattlesnakes are its usu.al food, but it 


sometimes pre3's on the j-oung of domestic animals 
It can cany' up to six pounds in its talons. For tliis 
reason, the often-repeated story that eagles cany 
children awaj’' is absurd. Neither the bald nor the 
golden eagle could cany such a load. 

Eagles are birds of prey, related to VTiltures, hanb, 
and falcons. Scientific name of bald eagle, Haliaerim 
leiicoccphalits; of golden eagle, Aquila chrymtloit. 
The common eagle of Europe is the gray sea ea^e, 
Haliacetus alhicilla. 
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^HE j\IOST wonderful eagle in American history' is 
^ not the one pictured on coins and stamps. This 
wonderful eagle was a real, live, flesh-and-featbcis 
eagle. His name was Old Abe. 

He was hatched in a treetop nest in northern Wis- 
consin many years ago. HTien he was only a very' little 
eaglet, an Indian named Blue Sky saw the nest and 
chopped the tree down. The eaglet fell from the nest 
and Blue Sky caught him and took him home in his 
canoe. There the Indian fed him on fish and meat 
and the eagle soon became tame. Then Blue Sky sold 
him to a white man for five bushels of com. The Civil 
War began about that time and the Eighth Wiseonrin 
Volunteers thought it would be fine to take a real liVe 
“bird of freedom” to the war; so they bought the 
eagle for S2.o0. 

At first the eagle walked around the camp like a 
puppy, and like a puppy he chose a master. He took 
a ^eat anoy to a soldier named Jimmie iMcGmnis 
and would not allow anyone else to feed him. 

Ju^e ma^ a red-white-and-blue shield for the 
^g e s perch He set this on a pole and tied the eagle 
by the foot lea^g the coto long enough so that the 
bird could fly a httle way. When the regiment went on 
the march Jimmie earned the eagle beside the color 
bearer The ^gle was cheered by crowds of people to 

1 ^’ « “oS 


By that time Old Abe had grown to be a big bird 
Golden lights gleamed like copper in his rich brwm 
coat of feathers. His head and tail were white, his 
legs bright j'cliow, and his claws a shining black 
Although he weighed only pounds, when henas 
angiy' or excited he ruffled his feathers until helooied 
twice ns big. Vlien his wings were spread they ^lea^ 
ured CJ4 feet from tip to tip. 

Old Abe never liked boj's or dogs, because they 
teased him. But he loved marching soldiers and chcc'- 
ing and music. When the band played he flapped his 
wings and made a whistling sound. He liked to sit ot 
an officer’s horse to watch a parade. The officers of the 
regiment always saluted him. 

A battle excited Old Abe. The first time he heani 
a cannon shot, he broke his cord and soared awa^ 
The soldiers thought he was gone forever. The smote 
hid him, but amid the booming of the big guns thty 
could hear him screaming. After the battle was oi« 
he circled the sky and then dropped to his perch- 
Whistling and chuckling and ruffling his feathers, 
he w alked and fluttered all around the camp. 

After that Old Abe was not tied. He often left W 
perch to go fishing or hunting. He would lean over 
chuckle a sort of good-bye to Jimmie. Then h® 
soar aloft and flj' past the marcliing regiment, 
boys always cheered him when he came home. 

He went through four years of the war. 

22 battles, and after every one of them 
to his own regiment. His perch was often ^ . w 
lets and several times his feathers were tom, bu 
was never badly' hurt. . j 

After the war Old Abe was given to the sta 
Wisconsin. For 15 years he lived in the State Bo 
to Madison. In 1S76 Fimmie McGinnis took him e 
Centennial Exposition in Philadelphia, and tbe 
told the famous eagle’s story to thousands ()f 
visitors. Jimmie remained his keeper until t e 
died of old age in 1881. Then the sMn was ^ 
Old Abe was set up on Iris old perch, looking as 
he might spring up at any' moment 
up in the sky, as in the long past days of tne 
War. He was one of the sights in Madison un 
State House was burned. 



THE AMERICAN BALD EAGLE SYMBOL OF FREEDOM 
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Imagine a nolin being plajed and sending 
out sound vibrations in all directions. 
Some strike a listening ear (above), enter 
tbe ear canal, and strike the drums^n (D). 


T-AR. 

IS 


The chief business of the ear 
to collect sound ^nbrations 
from the air and transform them 
into messages ^hich pass along the 
auditorj' ner\*e to the brain. The 
pictures on this page illustrate how 
the human ear does so. The picture 
on the next page shows the parts of 
the ear in relation to one another. The pictures 
also shon that the ear has three duisions, an 
outer, a nuddle, and an inner ear. 

The outer ear collects and transmits sound 
waves, or xdbrations. The collecting part (the 
auricle) is the thin, skin-co^ered cartilage ne 
usually mean uhen ne speak of “the ear.” It is 
more efficient in animals than m man. It is rela- 
tively larger and catches larger segments of 
sound waves. Animals can moie it freelj'. 
Watch a dog or cat “prick up his ears” uhen he 
hears a sound. He turns them this u ay and that 
separately and together, to locate its source! 

A human being turns his head to turn his ears 
I The outer ear continues into the head as a tubelike 
passage, the external auditory canal. The auricle fun- 
nels sound wai es through this passage to the middle 
ear. The canal is about an mch long It forms an S 
cun e as it goes in. It narrows at the middle and again 
^r the inner end Hairs and vax line the canal. 
These obstacles help to prevent dirt particles or in- 
sects from getting inside. 

f ™®™brane closes the inner end 

of the^external canal. We usually caU this the “ear- 
d^. It IS really the drumshn, or tympanic mem- 
brane It is paper thm and can respond to verj- weak 

SddS^r “ the 

ty) bridged by three 

\ hecause of thSr 

shape, ne hai^er, attached to the drumskin Z- 
brates vritb it and works with the amdl Te^er 

to vibrate the stirrup. These bones, held in pHce by 


Carry MESSAGES to the BRAIN 

minute ligaments, are so tiny they can pass along ths 
slightest movement of the drumskin. 

The stirrup fits into and closes an oval window in 
the inner ear. Tlie window is about 1/28 the area cl 
the drumskin. Because of this size relation the sound 
waves gain energy as they enter the inner ear. Tha 
is important, because in the inner ear ribrations have 
to travel through fluid, and this is denser than air. 

The hearing part of the inner eai 
{cochlea) transforms vibrations into 
nerve impulses. To understand how 
it works we must know something 
about its anatomy. 

The inner ear is made up of com- 
municating sacs and ducts contamrd 
in cavities hollowed out of the tem- 
poral bone. The sacs and ducts fonn 
a membranous labyrinth. The cari- 
ties in bone form a bony labyrinth 
The membranous labjiinth does not 
fill the bony labjuinth. Outer flmd 
(perilymph) occupies the extra space 
The ducts contain inner fluid (endo- 
lymph). The laby- 
rinths have twe 
mam drasions Om 
is the vestibule 
This is the organ cl 
balance and will h 
considered later 
The other is ths 
cochlea 
The bonyeochle; 
is a snail-Ehaiz^ 
channel in bon" 
A tubular mem 
brane called thi 



la the middle ear, shon’n here en> 
larged, a chain of bones, hammer (IT), 
anvil (A), and stirrup (S), strengthens 
the vibrations as it carnes them to an 
oval window m the inner ear. 



Sound waves go through fluid in spiral "stair* 
ways” (V and T) of the cocUea, and a round 
window (R) bulges. Nerve stimuli are gen- 
erated in the cochlear duct (C), The auditory 
nerve (N) carries the message to the hrmn* 



cochlear duct follows its 
spiral outer edge from 
top to bottom. This di- 
vides the cochlea length- 
wise into upper and low'- 
er “stairways” (scalae). 

Look at the third picture 
on this page to see the 
arrangement. The upper 
SMla, labeled ‘W,” be- 
gins in the vestibule and 
is called the vestibular 
scala. The lower scala, 
labeled “T" begins at a 
round window (R in the picture) facing the tymp^’'^ 
cavity and is called the tympanic scala. The roim 
window is closed by an elastic membrane which 
to the pressure of the fluid vibrations in the cocbles 
The cochlear duct (U) contains the ear’s sound sn 
alyzer, a basilar membrane supporting the or^o ^ 
Corti. This is spiral, like the duct. The membnm' 


When the message of 'J' Jj'" 
reaches the '““Av 

heard. Hearing cen erseus^ 

us to recognize ttnuhii ^ 
and to identify ne-a oces. 

be tympan 

The rolls: 



EAR 

18 made up of about HUMAN EAR-ORGAN OF HEARING AND rai 

24 000 crossTVTse elas fZ BALANCE 

ticfibere The organ ) t T’T j MIDDLE | INNER EAR ano — 

ACOUSTIC NERVE 


of Corti, named for uT i ''V > 

the man who first v 

identified it consists f \ 

of a framework sup- I i » \ ** 

portmg about 15 500 \ \ / \ 1 

hair cells Each cell V I ^ t \l 

has 40 to 100 hairs \ V | 

Pbers from the au \ \1 / f/ 
ditory, or acoustic \tj 

nerve are in contact \ y * 
with these cells \l r? 

No one knows ex W ^ ^ 

actly how this sound ^ 

analysing mechanism ^ \ 

works According to I ^ 

one theory the fibers 
of the basilar mem 
brane are progres- \ 

Sively tuned — the \ 

short ones to high \ 

frequencies the long \ 

ones to low frequen 
Cleg Amusicalchord 
exciteg several groups 3 t«i«rno?o«4i» 
of fibers at the game i P'u>«A n («ar4 
time A loud sound s Reund * n«»~ 
gives a fuller vibra * ® 

tion to the fibers I 

than a faint sound 9 s^,.p^ , 
\Miatever the pitch 10 Ma.'e 6 b oeen 
or loudness the V1 11 Tampan <b«n« 
bratiQn of the basilar (irmpans paoi 
fibers is transnutted *‘V 

to their associated “ * 

hair cells TheRegen iio'itiiVn?* 
erate unpulsea in as- 
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mr 


VESTIBULB 
V| SIMCRCUIAR 



BONY LABYRINTH 
OP INNER EAR 


sociated nerve fibers, which carry them to the brain um is the vestibular part of the inner ear Housed in 
Oneimportantpartof theheanngappsratushasnot hone it consists of three looped ducts called the semi 
been mentioned yet This is the Eustachian tube circular canals gjid two connectmg sacs the ulnculus 
For the dnim'kin to vibrate properly the air pressmre and the soccufus 

must be the same on both sides It is equalised bv tbe A sensitise spot inside the utneulus and another in 
Eustachian tube This passage from the pharynx keeps the eacculus support hair cells These stick up into a 
the middle ear cavity filled with air tomatch theout- kmd of jelly weighted with mineral dust called ear 
side air pressure on the dnimskia Usually the lube dust (otoconia) Asweleanoverortilttheheadmany 
IS closed, but it opens when we swallow or yawn direction the pull or pressure of this dust on the hairs 

Differences in pres'ure on the two sides of the ear- generates nerve mipuLses These are picked uphy the 
drum cause a tinging and a sense of fullne^ in the ears vestibular part of the acoustic nerve and travel to the 
This may take place aboard an airplane or in a fast brain The biain interprets them automatically, so 
elevator, when the change of altitude alters the out OiatwekDOwttie direction of motion 

side air pressure very rapidly But the unpleasant Tbe semicircular canals act without the aid of ear 
feeling in the ears is relieved by swallnwing dust Each canal has a flasklike widened end A sen 

Violent air waves from a near by explosion may sitive ndge inside this supports hair cells WTien the 
burst the drumskm if the Eustachian tube 18 closed bead moves endolymph streams over the hairs Nerve 
Artillerymen are taught to keep their mouths opened impulses governed by the speed and direction of the 
wide when big guns are fired flow of endolymph are generated The bram receives 

The Organ That Helps Us Keep Our Balance and mterpreta these impulses with those from the 

Besides mabng it po=able for us to hear tbe ear utneulus and the eacculus (Ser atio Deaf Educa 
helps us to keep our balance The organ of equihbn ttouof) 
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the WONDERS of Our HOME~^/j^ EARTH 



iTSsVnisheB thioaKh eorcc '" rQ^inp mostly of rock It spins eniJltssly on its aas, night following dsy. As it spins 

also rashes thiongh *^““‘18 mles a second on its yearly journey around the sun. Seen from outer space, the 

earth s surface would probably be obscured by greemsh-blue atmosphere. 

gARTH. The earth man’s home It prondes the the amount of matter in the earth is far too great to 

I ® 6^ I the clothes he wears, and the house he be explained in anj' such wai’. We can visuaUreaheap 

TO j another from containing a hundred tons of coal or a thousand tons 

that came substances But nobody can imagine a mass as big as the number 


that came onginallj' 
from the earth or its 
atmosphere. 

IMierever we look, 
the part of the earth 
we see seems flat, ex- 
cept where it is wrm- 
kled into moimtains 
But scientists know 
that it IS a huge ball, 
spinning and rush- 
mg along through 
empty space The 
picture at the top 


HOW BIG IS THE EARTH! 



of the page suggests The eirth measuTes about 25 000 m.i.c . .. T~ I — Around the ou- 

this motion. The The picture abore gires the exact™”ra of th ese TT, eft Cl— em— T,le SldC thO 63 


this motion. “The 

pictures at the bottom tell the size of the earth and fhp • r - cimi uuvciras ij. -- 

tremendous amount of matter in it r many feet m thickness 

To get some idea of its size, imagine a motonst dri,- of water lie m depressions, forming lakK and 

ing around the earth. If he could find unoh » oceans Inside this covermg, the rock is sohd to 3 

and if he drove 300 miles evei^' day he would need 

nearly three months for the tno But tho fin, t "ith the surface soil and w ater, makes up what 

tnp. Tsut the figure for geologists call the earth’s crust. 


given at the bottom 
of this page 
What Is Inside 
the Earth 
'The earth is made 
almost entirely of 
y rock and metal. If 
( some super giant 
I could cut mto it £0 
I that the inside could 
be seen, it might look 
as shown on the op- 
posite page. 

Around the out- 


ciuc; Hit- — 

thin covermg of sod 




HOW HEAVY IS THE EARTH? 




000.0oo.om^’ 


*>6 weight of the earth if it cool 
Speak of nobodj can do this, so scientists alj 

earth ® mass, meaning the amonnt of matter lO 

cann. Lb.e figure is read as 6 sextiUion, 570 qomtillion tons 



THE INSIDE OF THE EARTH IS RED-HOT 
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ONE PROOF THAT THE EARTH IS ROUND 


\ 


/ 










/ 








I ! 


i 


Below the surface, the 
earth’s temperature in- 
creases one degree Fahren- 
heit for e\ er}- 60 to 65 feet 
of depth. Scientists think 
that rock below the crust 
is hot enough to melt It 
does not do so because the 
crust bears down wnth a 
weight of 150,000 pounds 
to the square inch and 
holds it rigid 
This la>er of hot, com- 
pressed rock IS called the 

outer mantle, or the dense roc/; shell It is about 600 
wies t^ck Below the mantle lies an intermediate 
layer, about 1,200 miles thick Scientists have learned 
somethmg about it by tracing the travel of earthquake 

‘‘ "ere made of 

“ttf ■ ^'■e^ebly It consists of compounds of iron and 
other metals, mixed with stony material 
The central part of the earth is called the core It 
hes under tremendous pressure of about 45 million 
pomds a square inch Scientists behe% e that it is made 
of iron and mckel. One reason for their belief is that 
many of the meteontes that stnke the earth from 
outer ^ace are made of these metals. Thev think that 

much the same mate- 
^ as these other smaller members of the <=olar 
sj-stem. Scientists know also that the mterior of 


i' ' i.' 


T 


hnll drops below the honron before the 
of fhe h'/' So the surface of the sea 'and therefore 

ot me must be carred The same thing haooens whaterer 

one ^ 0™'-" '•>« 'he el?th IS TspherV 
^ ?ures^hJbm)l°t,“° ““'"““hae across flat country, tall struc- 
tures behind him drop out of sight just as the ship does. 


the earth is much hear- 
ier than are its top lajtrs 
Why We Know the 
Earth Is Round 
People often call the 
earth a “globe.” This is 
correct ; the earth is almod 
perfectl}' round. But its 
roundness is not obnour 
to our eyes. In all level 
country' and over oceans 
and large lakes, the sur- 
face seems flat But there 
are many proofs that the 
earth is actually a ball. Two of the simplest are shown 
in pictures on this page. 

In ancient times, the Greeks in seacoast cities no- 
ticed how a ship disappears below the honzon li 
this happened only w hen the ship sailed straight awav 
from the shore, it could be explained by saying the 
earth was a cylinder. But the same thing happen: 
whatever the ship’s direction may be. Therefore the 
earth must be a sphere. 

Another proof is furnished b 3 ' the shape of the 
earth’s shadow when it causes an eclipse of the moon. 
Travelers can find a third proof in the shifting move- 
ment of the stars. If a traveler goes south, the stars 
wheel overhead from east to west every night. But 
the tracks thej’ follow shift northward. Ifthetravder 
goes north, the tracks shift in the opposite direction. 


the SHADOW OF A ROUND EARTH 



earth itseU^'ion,J5"5'h°’’” “oon during I lunar eebus th i, — 

round. The picture at the nght aho“'how‘«i ' round 

the earth casts its shadow on the mo( 



age IS plainly round. This fact suggests tt** 
shadow on the moon during an eclipse. 
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WHAT ARE LATITUDE AND LONGITUDE? 




pnme meridian fleft-h»nd picture). The eijualor circles the 
’’".£'1' ™nmoE from the North to the South Poles, passes through the old GreeaFici 

Observatory in England (Any north-south line runmng between the poles is called a meridian.) The other picture shows how piral- 
lels of latitude and mendiaas of longitude arc laid out from these starting lines. 


the same level on a huge floor, the earth’s aus would 
be tilted relative to the floor 
Each pole leans toward the sun half the year and 
aw ay from the sun the other half So for si\ months the 
northern part of the earth recedes more direct ra^•s 
from the sun and therefore more heat Dunng the 
other months it 


pressed in degrees. (A degree is I/360th of a circle ) 
Longitude is used in a similar wa}' to measure dis- 
tances cast and w est from a prime meridian This is an 
imaginarj' north-south line running from pole to 
pole The line passing through Greenwich, England, 
is most commonly used as the prime meridian (Sci 

ftinfs T of?ftir 


recen es less di- "'^'^iarethehemispheres? 

reet rays and has 
its cooler season. 

The South Pole is 
tipped in the 
opposite direction. 

Therefore south- 
ern lands have 
their s umm er and 
winter at the op- 
posite times of the 
year. (Sec Astron- 
omy; Seasons ) 

Latitude and 
Longitude 

All globes are 
marked w ith a 
pattern of criss- 
crossing circular 
hnes. These repre- 
sent imaginarj' 

lines of latitude The four hemispheres » * 

and lon^tude on Whf?' rove eyes ?oyour“nEhfh»n“rt '“^h. Hold 

the surface of the 

real earth I-o-k ap a. the South Pole and y'jrsee^the Soufhe" "He^sphece' 

^avigators and gw^phers use latitude and lonri- 

,« .S. pole., S! 



also Latitude and 
Longitude ) 
Geography tatf- 
books often speak 
of hemispheres and 
zones of the earth 
The pictures at 
the bottom of thio 
page explain what 
the hemispheres 

are. The fiie ch- 
matic zones divide 
the earth more 
naturallj'. Around 
the poles are the 

Frigid(cold)ZonK, 

where few people 
live. At the equa- 
tor is the Tomd 

(hot) Zone,_where 

few great civihra- 
tions have growu 
up. In between are 
the Temperate 

Zones. Here the 
annual shift of the 


UliUUUl CiAAAW — 

seasons seems to have its most invigorating effect o 
human beings. It is interesting that most of ^ 
world’s great cinlizations have arisen in the Xort 
Temperate Zone. (See also Climate.) 


Scientific Theories About the Birth of the Earth 



Accordist to tbe giseous-tidAl theory ot Jeans 

and JcUiers * yasiini itar cnee raised huge 
tides ei gas on the sun. ^me ol this material 

broke aTsy Uoa the sun and upon cooling coo 

dented to fonn the earth and the other planets 

T'HEORIES about the ongm of the 
^ earth must begin with certain facts 
sbastthesohrsjvte^ Tkepli/teis fw 
erampfe «I1 isvolve in the same i^irec 
tioa and their orbita are nearly circular 
From Mercury the inaenn<»t planet 
they increase in sue to Jupiter and then 
decrease out to Pluto The r spacing also 
shoKS a regular arrangement according to what e 
known to astronomers os Bode s Law (see Asteroids) 
In attempting to explain these facte ISth-centuiy 
theorists proposed the nebuUxr hypothesis Immanuel 
Kant and Pierre Simon Laplace suggested that the 
solar system condensed from a nebub or whirling 
cloud of gse and dust Shnnking in successive steps 
the nebuU left rings of matter that condensed into 



pUneta The hot gaseous sun in the center of the 
eystem was the remainder of the nebula 
Abciut a hundred yean after (his theory had been 
proposed scientisU showed that such rings of maU 
ter could not condense into planets by the force of 
Sravity and momentum Accordingly two American 
Bcientiats T C Chamberlin and F R Moulton pro 
posed their plonetmmoi theory They suggested that 


y CHILDHOOD OF THB EARTH 



r diiktaag the light of 


e remote time the sun and ai 
other star passed very close to one 
another Gravitational force between 
the two bodies pulled out streams of 
matter and gave them a whirling mo- 
tioa Later this material condensed 
into particles and lumps (planetes- 
imals) These collided with one an 
other and eventually clotted together 
as the pbnets and their satellites or 
moons 

The (f(M€Wii-fidaZ theory of the 
Bntish astronomers Sir James Jeans 
and Harold Jeffreys was s imbr 
They thought honever that the on 
ginal portions of matter had from 
the beginning nearly the masses of 
the present planets 
Each of these btter theones pre- 
sented dithculties that could not be 
explained m terms of mathematics 
and physics Therefore some scien 
- tists ha\ e gone back to the old nebu 

7K lar hypothesis as a starting point In 

• — 1952 Harold C Urey of the Umver 

• - cuUi had ^*d* sity of Chicago gathered together 
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CONTINENTS REALLY END BENEATH THE SEA 



tgmmotuy tnmlc that continents like Kami, • ^ — ^ ^ 

fnr/sVo'ii •'W fathoms (600 f?en^Mn“ Th'lV.‘'’k ®“' Seologists claim that the tree eajeiie 

tore shows the surface and cUCf like edge of the shelf o(f*N»'w%.*k*Tv‘’’i‘’'“ ** called the continentcJ shtil. The pt 


a great deal of evidence 
in support of a dust 
cloud hypothesis. Accord- 
ing to this theorj' whirl- 
ing dust in space was 
pushed together by the 
pressure of starlight, 
much as the tail of 
a comet is affected by 
sunUght (see Comet), 
The dust compacted to 
form the sun and a sur- 
rounding disk of dust. 
Turbulence in the rotat- 
ing disk caused eddies to 
form and these whirl- 
pools in turn condensed 
into the planets and 
their satellites. 

Age of the Earth 
Alany attempts^ have 
been made to determine 
the age of the earth. 
(See later section in 
this articlej Geology.) 



^ I iff: .■ 

■t ■ ' 



,h, to- 


- ' , Alost modem calctikfi'nnc 

give an age of more than two billion yearn 
ocientists have also tried to exnlain whir tl, x, , 

CO., 

\ 


they are. But as ye 
no theory' e-vplains si 
the known facts. Thi 
continents are most puz 
zling in iuew of the fac 
that they' do not end a’ 
the water’s edge, a 
shown on maps. 

The true edge lies oS 

shore under the sea. Th* 
underwater portion fma 
the shore line to the edgf 
is called the continsslo- 
shelf. It slants genth 
away from the shore tc 
depths of about 100 fath- 
oms (600 feet). Then the 
bottom drops doff® 
sharply^ thousands of feet 
to the ocean deeps. 

The continental shel- 
ves have low valley-s an 
hills. But at the outer 
edges of the shelves, the 
valleys are so deep and their sides so steep that 
they^ are called canyons. One underwater canyon 
southeast of New York City is as much as 4,000 fee 
deep. It connects with the valley of the Hudson River- 
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'how Earth Schji^e Explains Land and Sea^ 
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'T'HE SURFACE ot the earth present; an almost end- 
less vanety of features. Wlien we tra\ el over it e 


ic=j 

see lands, m ers, lakK, and oceans. Vt e find regions 
that are hot or cold, w et or diy, lei el or coi ered with 
mountains. We pass sv-amps and nde through broad 
valleys. Other vallere are narrow and i eiy deep. 

Th^ different futures of the earth did not just 
happen nor have they always been here. They were 
made by great forces which work ceaselessly shaping 
the surface. If we understand the;e forces, we know 
why the earth’s surface looks as it does. 

Schools include study of these forces and their 
effects as part of earth science. Scientists call the 
subject geomorphology (from Greek geo- for “earth” 

and morphe for “form”). Older 

namK for the science are pfiysfog- land and water areas 
raphy and physical geography. Nearly three-fourths of the earth’s 

Changes on the Earth surface is covered h>’ water. The fol- 

The earth itself is constantly lowing a-eas are in square miles: 

chan^g its surface, heaving up Land od.^C't.^OO 

some narts as high mountains and Water I40,4S1,900 

letting other parts sink, even be- Total. ..... 19G Oo0,300 

neath the ocean. The gigantic 
forces wMch cause these vast changes are evplamed 
in the article on Geology. They are responsible for 
the largest and mcfit obvious features of landscape 
and seascape. 

But human bein^ live clcse to the earth’s surface. 

For them, perhaps, the details of the surface are 
more importint than its grander aspects. In shaping 
these details, no force plays a bi^r part than 
water action. Water is constantly at work, wearing 
down high land and seashores, and building up low 
land and the sea bottom with gravel, sand, and mud. 


Earth science can lie mo=^t_ easily undoistoo 1: 
studiTug water and water action first. 


— - — >Ti5t- crrPLV of water for land s— ^ 

Waters of IHE ^ +„ ^twp from lakes, stresra: 

the Earth may seem to come fi^i^ 

— * wells, or other source; on 

But these sources get their water 'g, iV; 

In the end th’is water comes 
oceans are the ultimate soui^ Ti^ 

Water covers almo=d three-iourths 
word ocean is used for " onpAicri 

The bimrest of these, the ^ 

of the earth. The smallest, the Arctic, co. 

3 per cent of its total surface. , ^ 

SmaUer bodies of wct- ___ 
~ called eras. A sea abate* 

ATER AREAS “ hv land msv be cal-'’^a 

rths of the earth’s ' areas of the 

b>- water. The foh PtV- The area- oi 

: square miles: oceans, seas, Md 

. . . 55.4G*=.400 found in a taWe with ^ ^ 

... 140,451.990 Ocean in the Fact-i>tj _ 

. . . 19G.950,300 eveiT-one knows, m- 

of ‘the oceans and 

Through the ages, salt has been p-giai. 


Ihrough the ages, salt nas ueeu ■ -- „ p-ggn. 
the land, and rivers have earned ”^1 fer 

’The emnnnf, nf Rult in rivCT water la 


’The amount of salt in nver water la - 
anyone to notice. But once the salt ^ eE" 

it stays there; and the accumulation 
lions of years bss given ocean vrster i 


acter. ( 5 ec also Ocean.) f-rsanotES 

Man, land animals, and most land 
salty water. Therefore the v^t supply 
would be useless to them if it were no ^ ^ 
snow. But every instant, day and m_ 






SPECTACULARRESULTS OF WATER EROSION 





'v i ’ • i ^ : -tr.^ \ __ -~- ^ 






^ — 1..^ _. . ■ a 1. ^ 



U Ptogesov'er th?edreo( th’’’* P'^'’'®nts^hc up'per part ^aga^’^va V diagram at the right shows how the fall is forcti 
ges over the edge of the cap rock, srodinrsofter layers of rock he^»'i *''.?'**”« “? ’>•"* *'' »“>" ri'"' '‘'>- 

of hmestone to break off aa/Xu im^the^nge poTaM”! foii"rth“=faX.""“”" 

■n 



MMfcfVirgirffawasprohah^ _ 

“ Of the tunnel roof wa/fJff tJntU thS through the hills (shown by th 

^aslcfu The Natural Bridr/?®^ «Pd8 began to cave in (lower d 

*“fie IS one of the scenic wonders of the valley of 
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H OW R IVE R SYSTEMS_piFFER 


EARTH 

I N HUMID AND DRY CLIMATES 



The MissKsippi River has built a la^e and famous 
delta m the Gulf of Mex eo 

Scenery Made by Streams 
Thehilla ndges end mountains shaped by etresms 
as they erode the Und are often very beautiful So 
are the deep valleys and canyons nhtth they near 
away in h gh regions Evetyyear thousandsof people 
go to eee the beautiful canyons cut by the Colorado 
Rivet and other streams (tee Grand Canyon) 
^^ateTfalla also are made by nvers and creeks 
Niagara Falls for example began when the Niagara 
River eroded eoft rocks under beds of strong bme- 
stone Thus it made an overhanging cliff where the 
water now plunges 167 feet into the lower part of llie 
valley (ie« Niagara Palls) 

Many waterfalls resemble Niagara but are not so 
spectacular Others were made where streams wore 
broken rocks into cliffs or w here they flow ed over hard 
rocks that cut across their channels The hard mate- 
nal acts like a dam making the water fall over it into 
the valley below The Low er Falls of the Yellowstone 
River m j oining plunge over such a natural dam 
Streams sometimes make natural bridges by eroding 
tunnels through the ground AVhen part of a tunnel 
root falls in the port on that remains standing be- 
comes a bridge of rock Natural bridges end arches in 
the Southwest were made when streams wore away 
the weak rocks at the bottom of cliffs but left h gber 
beds that were strong Some arches and bndges are 

flat on top but others are curv ed and some are very 

high Those that consist of red or orange rock ate 
exceptionally beaut ful 

FaUs Rapids and FsH lines 
Usually at least one point along the course of a 
long over is marked by falls or rapids These f^ 
where the stream runs across a harder format on which 
does not wear down as rapidly as the rest of the 
stream bed At the downstream edge of the hardtoc^ 
the stream descends rapidly to a tower level be>oiid 
It the water drops straight down from the edge of the 


format on it forms a waterfall If it rushes down a 
steep Course it forms rapids In the part of North 
America once held by the French a rap d is often 
called Mufl (pronounced soo ) 

In many regions a widespread hard format on ends 
along a fa Hy deBmte line and each large nver has 
rap^ or falls at this line Such a line la called a 
foil line The fall line of the Atlantic coast of the 
United States is particularly important Many of the 
great cities of the region are located on this Ime There 
arc two reasons for this Id colonial dal’s the rapids 
marked the head of navigat on end communities grs v 
up there Later when manufactunng commenced 
the falls or rapids furnished water power for mills 
and the mills helped bu Id the cities 

ErMlon in Dry Climatei 

In deserts and other dry places there is not enough 
water to make many nvers and creeks Those which 
do exist may dry up for months at a time only to 
carry a swift Bow of water after sudden hard rams 
Even then de’^ streams often emk mto the ground 
before they con Bow into other streams 
Desert streams wear down valleys with steep sides 
and often with broad almost level shelves on each 
ade of the stream channel Hills and ndges between 
the valleys are steep WTiere they are covered with 
strong rock such as lava or sandstone their tops are 
flat Extensive flat-topped hills are called mesas (m 
Spxnish tables *) email hills are called buttes 
Most bnds without streams are dry level plains 
that have neither hills nor valleys They are so flat 
tiiat trees or houses can be seen for miles But where 
nvers have been flowing for ages the land is no longer 
flat Water has washed rocks and soil away eroding 
vall^ that divide the land into hills and ndges 
Even mountams are made in this way if the land is 
very h gh and the streams erode very deeply 

Wave Erosion Along Sboreo 

We can watch oceans destroy or erode land when 
wave crash upon a rocky shore The waves force 
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sample mere made by volcanoes that pled up Uva 
mhere the ocean is more than three miles deep La\a 
IS still coming out and the volcanoes are now more 
than two milea above the surface of the ocean 
Some Results of Weathering 
TThile erosion breaks material loose and moves it 
from higher places to lower ones the matemJ itself 
ts being changed Some rocks are broken down into 
sand and clay Others are dissolved completely 
The erosive action of wind water heat and cold 
uponrock IS Imown as usaOicrinj In places weather 
breaks ledges of stone into chips and sharp^ged 
blocks In other places it turns rocks mto such one 
grama that they become sod ^ eathenng also makes 
many large stones peel off in curved fragments that 
resemble the layers of an on on 
In especially dry regions water plays Lttle or no 
part in weathering But wind laden with sand cw 
cause deep erosion In such repons the bases of cl ffs 
are eroded more deeply than the tops because wmd 
cannot raise its load of sand very high 

Another kind of weathering takes place where water 
dissolves rock particles and carries them away 
pves some rocks rough irregular shapes and 
holes m othera Solution also produces caves »hch 
extend into hills or go deep into the ground Stone 
Age men often lived m such caves and painted pictures 
on the walls (see Cave Man) 

hlost limestone oontams some clay v/bea water 
diB'iolves the stone this clay is left behind ^ tune 
it covers the ground with a layer of dark rra so 1 
Red sod also forms where rocks of that »*« 
weathered mto fine sand and clay (see 
happens m eastern Canada ^ew England and ^ew 
Jersey, as well as in the western United States 

.kTI !*• EROSION proceeds through a 

i.,Z, cl, Ions pmoJ »> *™' “Y 

1— I thmg else happenmg eventimlly 

it reduces almost all land nearly to sea levd ^ 
leveling stops only when the land is so low ine 


streanis have scarcely any flow left to wear away 
more land This haa happened many times m past 
ages over wide areas 

Such a leveled-off surface is called a peneplain In 
most cases however the surface does not stay in 
this condit on very long Many localit es around the 
earth show that the surface does not stay at the 
same levd age after age 

How Earth s Surface Morel 

Anc ent forests of New Jersey grew on land but 
many now he under coastal swamps Buddings that 
once stood on the island of Crete (see Crete) he 
under salt water end so do many river valleys of 
New Cnfdaud eastern Canada and the PaciBc coast 
\ct rocky reefs that once stood near sea level now 
nse as much as 60 feet above it and ancient docks 
now stand on dry land Rocks wh ch contain remains 
of corals oy«ter8 sharks and other creatures that 
lived IQ the sea now ate found on praines hills and 
mountains 

This evi lenee prov es that the earth s surface moves 
both downward and upward The article on Geolo- 
gy gives sort^ reasons why these movements occur 
Some internal process deep down m or below the 
crust may make the surface swell up like a huge 
blister In other local t es whole regions may imk 
nearer the center of the earth These movemeata 
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A BARREN LANDSCAPE MADE BY VOLCANIC ACTION 
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1 Tcloaso Slide of erp'odcd Ura. Tie flais is the forc?TOScd is also 
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. ,V, "Z.I. "Trr cnasjes tse earts s appearance. Heat a 
- 1... exp.o.e _«..ed rent and dnre t: to the snrface to for=: cones lihe 


are called upreard aed dorrur.ard x-arpi-.g. Ib stiu 
other plac«, the cruft njiv act as tlouzh sercrated 
parts tnote totrard each other alona the surface 
aud squeeze interveriing ciatcrLJ bto huge folds’ 
tvhich beconte mountains. ’ 

Some Effects of V.'arplng 

Varping raises or loac-m large resioas so ctnt'v 
that their rocks hardly sc^em to h« tipp^. Gcnt'e 
upTO-d ^aipmg has ra-Ned a strip of land called th<^ 
Coastal Flam above sea level from Nerr York to Flor- 
id and tvestnard to Mexico. It has pushed tho intc- 
nor 0. North America uptvard again and agab. for tVs 
ropon i=o consbts of rocks Tthich tre.ro fonned lar^i; 
under the sea, ® • 

Tne eaects of up-ard irarpbg often shorn nromi- 
nently along seashores, ilany robed shores db- 

vora b. Mcaent vroves. rocks that once vrere Iittl» 
i^-mds, and beaches or ndges made of piled ud ^-nd 
Doxnu'ord roarping, on the other hand. ba== dfrror-t' 
seas to spread agab and aaab over lebo- ■‘'C . 
^erelani K aL=o has rnade such 
Joaqum-nacromento Valley in central Caiifonnk'' 
Foldmg and Faulting JIake .Mountains 
Fo bmg takes place rohen part of the earth sLr - 1 
shiinh, lar dovm belo~ the sunsce, and rrnnkle^ 

suriace into great up and da-T-n -vu t 

.pj»rd foiSbi plJst”;: 

rollmg plains, ilore often, ho-re— 1. 
folds have become so hi=h t^t Jh^ 
rangs (ere Appalachian Highlands- 
ta^=: ^logv-). Some folds roonld t -= rou^^-T' 
miles if irost, streams, and ot^e- 
room them doron. i^ad not 

Faultbg occurs roh^n rrv'’— i 
uproard, doronroard, or sid'-idre Thi-^ ® 

rohen folds are bent and sqnpeT^d untd iC^’’ 
nomore. break broZt^SiSi^I^^^-d 


the earth keep; m 
squeezing. I: 
thrusts rods rg 
one side cf tl- 
fault over ths-cz 

the other, sm- 
times for mrr 
miles. Suchthnst 
faults are bre-- 
tant b the mnh- 
cm Eocky Mcm- 
tairis. 

Other fad-sdr- 
velop rohere km 
blocks of roll 
heave upmd cr 
.dnk. Elccks thi: 
moveupr-ardf-m 
mountab rears, 
rohile three tbi 
sink form roderL 
Tne faults thi- 
selves are znsrb: 
bj" clifs vhif't 
sometimes are smoothed or scratched rohere theircb 
nibbed again.=t each other as they roent up or d:“ 

Horo Faulting Causes Earthquakes 

VTiea the earth’s surface roarps, it gene.’ally sirh 
so sloroly that the movement cannot be cotired. £tt 
■when rocks break and move along faults, they cos; 
suddenly and therefore cause earthquakes (jre Esri- 
ouake). .An earthquake rohicb shook Nero Zealsro - 
1929 roas caused rohen ground on one side of s im.': 
roas roiled 1.5 feet and shifted 9 feet sideroise. Dtr- 
bg a Japanese earthquake in 1927, land roas 
more than iroo feet along each of troo faults tb; 
crossed one another. .An .Alaskan earthquake rre 
caused by movements that raised some pares c: tb 
coast as much as 47 feet. 

Such earthquakes are more violent than bs? 

caused by x'olcanocs. They are most distructireron:- 
they strike cities or cause huge roaires to rush c"^ 
loro lands and drorom great numbers of teopl- 
Volcanoes, Domes, and Lava Flows 

Many masses, or pockets, of molten rock iis c-T’ 

dovm b the earth. Sometimes they make thrir rosy » 

the surface, rohere they break out b eruchc— 
lava from volcanoes or crocks b the ground 
A olcanoes). 

-A volcano is a h31 or mountab bu3t up c: 

If the bva is soft rohen it comes from the gxcun-.. 
spreads rapidly and makes a volcano that fc 
and has gentle slopes. The great volcanoes cf Ha 
roere built m this way, and so roere many smaHv. 
b the roestem Unit^ States. From a distanre ‘-'7 
look like saucers tamed upside doron. _ 

VTien bva explodes it forms “cbdsis.' 
actually are rough pieces of stone that hardened vs^ 
quickly. As cbders roll upon the ground, 
form cone-shaped volcanoes rohich may be 
seldom become very brge. Cmder cones are co — ^ 
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in many parts of the Wp«t from Arizona to the 
state of Wa«h ngton 

Large steep cone-shaped volcanoes are bu It up ly 
explosions of c ndera that are followed by outpour- 
ingsofsott liqudla\a Then come more emders and 
more lava flows untlthe layered volcano ts thou 
sands of feet m height M llions of years may goby as 
one of these volcanoes IS growing 
Another kind of mounta n has been formed where 
molten rock came close to the surface but d d not 
erupt Instead t p led up undei^round bend ng the 
older beds of rock that covered t Higher and h gher 
they w ent unt 1 they became a dome under which tl e 
molten rock could harden into stone 
Domed mountains may be seen m yom ng Utah 
and other parts of the t\est Some stll have ther 
cov ers but others have been w om dow n unt 1 w e can 
see their once-molten cores Though some cores arc 
not very high others form peaks that n e thousands 
of feet above the surrounding country 
Lava that erupted from cracks covem much more of 
the land than do domel ke mountains or volcanoes 
Such Uva often ran out of the ground n sheets that 
spread far and w ide before they hardened Lavs sheets 
built a high plain or plateau that now forms almost a 
quarter million square miles of the ooithwe<tem 
United States covering mounta ns as much as 2 500 
feet high Other lava sheets which are much older 
form ndges and hills in the East 
Most lurpr a ng of all are lava like rocks that d d 
not erupt but hardened in cracks Such format ons 
are called d kes When the ground around these crack 
filings 18 worn away they often remain as ndges 
Some of the ndges are so stra ght and steep that 
people have mistaken them for preh stone walls 
Molten rock also has spread out m layers between 
older beds of stone These hardened laye s known as 
B Us have often been bent or eteeply tilted f\ hen 
streams wear a ay the softer rocks above Uiem such 
tilted sills are exposed to view The Palisades of 


A YOUTHFUL VIGOROUS RIVER 



the Hudson near New York C ty are the steep 
8 de of at Ited s 11 that la more than 60 imles long 
and Be much as a 
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A RIVER FROM INFANCY TO OLD AGE 



A stream starts life by forming nil marks on a slope after heary rains 
(enlarged view, upper left). Many of these tmy streams join forces and 
cut a deep gully in the earth. Water flowing through the gully becomes a 
young nver and cuts a deep, V-shaped canyon in the high plain. 


r 
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cnyoa-cutUDs has d.sstc ted the ongiaal pfaS mto m^^ntSSs'. 




'floor ‘"”ov?l'flo?d'|Ma’^MT^e°d ^’’l* ’ 

at high stage. The youthful V-shap'e o? 'thru/il^.. v "re 

mouata^wlnchthetr.butarie s cu? have dowr^Uag h 



grains of soil away as they flow downhill, 
taking these grains of soil with them as they 
go. They also remove weathered stone, clay, 
and other materials. In this way they digout 
infant valleys w hich are known as rill nu'ks 
and gullies. 

This process goes on until the largest rilL 
become creeks, or brooks, and the largest 
creeks turn into rivers. Each young nver 
flows swiftly and erodes so fast that its val- 
ley becomes deep and narrow, with steep ades 
that come together like a huge letter V. 

Very young valleys, which are known as 
ravines, canyons, or gorges, may be worn m 
almost level land. Many of the great canyons 
in the southw estem part of the United Statfc, 
such as the Grand Canyon of the Colorado 
River and Bryce Canyon, are of this type. 
(For pictures of these canyons, see Xationd 
Parks.) Often, how ev cr, other streams divide 
the surface into valleys and mountains orhilh 
Where these streams flow into the young nver, 
they erode V-shapied notches, or ravines, m its 
canyon walls. 

In time the young river becomes middle- 
aged. Its valley is worn wider, with gently 
sloping sides and a flat bottom. Large tnba- 
taries flow into it; smaller riv ers and creeb 
flow into the tributaries. They form the famn- 
iar branched (dendritic) pattern.^ 

As the river grows old, some tributaries dis- 
appear. The sides of the valley become gen- 
tle slopes, while the valley bottom is mMe 
wider and wider. The river itself flows slowly 
and is broad and shallow; it winds in cun« 
called meanders across its flood plain. -As the 
water swings around the curves, it wears 
terial from the outer side of each 
The river does not flow fast enough to warn 
this material away, and much of it settles k 
bars in the middle of the stream and on t-e 
inner sides of meanders. 

In the picture of worn-down mountamsc^ 
the opposite page, an old river wmds ac«> 
land that was once folded mountains, u ^ 
region is uplifted, the stream is “made yo®- 
again” (rejuvenated). It then flows mpi .' 
wears rocks from its banks and 
and begins again to make a steep-sideOi 
row canyon. But the river still flo'^ 
wide, meandering curves it had made 
the land was uplifted. 

How Mountains Grow Old 

Let us picture a region that contains m 
tains of several kinds. In the 
a volcano and a dome. Near by \ j j 
region and a ridge that is really a tut_ 
block. At first all these mountams 
“young.” This means that they ImK ™ . jj. 

they did when they w ere formed. 1“®“ cdowa 
ering begins to work, rain falls and ruu- 





slopes, and streama ear rocks sm ay They change the 
shape of the volcano, make it lower, and erode 
valleys m its sides They remove the bent rocks that 
cover the dome, and turn its core into a mouirtain 
with valleys riuinmg down its sides and a P*a* ** 
the top , 

Streams that begin to run on the Jolas wear ww 
rocks much faster than those that aie strong In tina 
way they produce valleys and ridges that are wmost 
paraUel Smaller streams that run down the sides oi 
the ndges make openings or gaps, m wem “ 
time, streams flow through these gaps from one v 
ley to another, forming what are known as water gajw 
(The Appalachian Mountains have a noted noge-and“ 
valley section made m this way ) , . iv 

Streams also flow down both sides of the tsni 
block, but those on the steep side flow faster aM 
erode more rapidly They cut the block into cr^ 
ndges, which then are worn into peaks StreaiM 
deposit clay, sand, and larger stones in low pla*** 


At bst these deposits become so deep that they cover 
the foot of the mountains and begin to fill the valleys 

between ridges and peaks 

At this stage the mountains are mature, or miadle- 
aeed" Aa weaUienng end weanng continue, they 
slowly become old The \ olcano and dome almost dis- 
appeax, only Uiew hardest rocks remain in the form 
of knob shaped hills called mmadnixls, after an old 
nmnDtam m New Hampshire The folds also are worn 
away, and nvers wind across what once were rodry 
nHya The block mountains become smaller and 
^Ser, while more aad more material is depo'it^ 
artimd them At last they are only small ‘isUnd 
peaks whudi stand, la the middle of broad slopes of 
^^aand, and worn stones This stage marks their 

* <^e mountains become very old they almost stop 
ebasong But sometimes the old region is raised, 
probably gentle arching It eathering now destroj^ 
more rock, streams begin to flow faster and wear the 
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WHAT A GLACI ER CAN DO TO A VALLEY 



At the left is a V-shaped valley among mountains which have been somewhat worn by water. At the right is the same y^ej 
glacier has deepened its bottom and gouged out its sides, maaing it U-shaped. The glacier also scooped out basins that are c'v 
filled by connected lakes. Such U-sbaped valleys and chains of Takes are common in Canada and in the northern TJnitca -ti * 1 . 


rising land a-nay. The mountains are rejuvenated, or 
“made young” again. 

They do not go back, horicver, to their original 
form. The monadnocks do not become cones or domes 
again. They and the island peaks merely sit on lop of 
new mountains that are left as streams erode the land. 
In the folded area, streams make new mountains as 
they wear ar\ay weak, tilted rocks. 

Glaciers Wear the Land 

Glaciers are streams or sheets of ice that move down 
mountain sides, through valleys, or o\cr hills and 
plains. Their ice 
picks up soil and 
loose stones, pnes 
out rocks, and 
breaks off ledges. 

The ice mixes this 
material and 
scrapes it over the 
ground, forming 
grooves {striae) 
on rocky surfaces. 

Where glaciers 
begin to move 
down mountains 
they dig deep ba- 
sins called argues. 

Sometimes several 
glaciers dig cirques 
in a mountain, cut- 
ting it into a sharp 
“horn” peak. 

From the cirques, 
the glaciers go in- 
to stream-made 


DOWN 


GLACIHR 


tuck3’, Montana, and the Arctic Ocean. In the Mih 
central and northeastern parts of the United State 
they filled the basins of the Great Lakes, coieredltn- 
lands, and moved over the tops of hills and many euf- 
ern mountains. _ . 

These ancient glaciers scraped cliffs down mtolo 
ridges, scoured hills until they became round krou:, 
and ground vast amounts of rock to pieces. 'Whenth? 
finally melted, they left most of this ground-up a- 
terial in low places. Thus they filled many vallsr 
and low plains after wearing the high places down 

ThelceAge^- 
cicis did not mak! 
the land qud' 
smooth Thejsho 
scraped out count- 
less basins, m 
they left mutt* c 
the worn rock n 
ndges or small 
hills. As water 
filled both ba--n- 

and depression', 
it formed swamp: 
and lakes. 
in the “north 

roods’’ of Mum- 

Eota and Canad 
were produced 

this way. , 
At first, sf 
lakes had neitH 
outlct-'f 



Ice Age'glTcierl” 0°i?inalw‘’iiVl??'‘* in': elOe of come distant mountain by an , i-ig nor 
then dropped when tJe K/melted *• ‘'“•’•’ed smooth, and iWeis u 


become U-shaped, like the vkoini I ^ 

.nd Kr S3 Sir 

. Glaciers of the Icc Age 

Glaciers once formed m northern i r , 
-Age). They grew into huge sheets t.hnf 


aad f boulder lies on rock that was also scraped 
and Erooved with jlriae by ico moving over it. 


and nmny 

nonetodaj'j^OthJ 

finally overflowed, and their water ^^g-nwr. 
lake, the next one, and so on until it beca 
One of these rivers is now the turc-' 

through several glacial lakes before it _ 
southward (see Mississippi River). ^Vil„ncoicr^ 
changing land that was scraped down ana ahclei'' 

with nilofi nf T^rnlron-im rnolv left by incitiDS o 


huge sheetq flint ct, i cUanging land that was scraped ciouti 

pread to Ken- with piles of broken-up rock left by 


How Men Gained Accurate Knowledge of the Earth 

T\/T EN have not alwaj’8 knoun the truth about the not be certain because n e do not know the exact value 
size and shape of the earth Almost 4 000 jeara of his unit of distance the rtodtum 
ago learned men of Egypt pictured the earth as the Ptolemy (about a d 150) beheved the earth to be 
bottom of an oblong box whose top was the sky An smaUer than it le and decided that it did not rotate 
Cleat Hindus did not agree to He believed also that the 

tbe Mrlb Wfl, n rl.sk PROOF THAT THB B_ARTH ROTATES p„t)i sfnml stiJI In JHa 


them the earth was a disk 
or hemisphere that rested 
upon the backs of four huge 
elephants The elephants in 
turn stood on a turtlewhich 
fswam fore\er m an endless 
sea The Greeks of Homer a 
t me (about 850 B c ) thought 
the earth an irregular disk 
that floated m endless w atera, 
which they called the River 
Ocean On the dsk were 
mountains hills lowlands 
and streams lakes and seas 
Pythagoras (who hved 
about 623 B 0 ) may have 
been the first to say that 
the earth was spherical But 
within 150 >ears astron 
omera provided proofs like 
those given early m this 
article By 250 b c most 
learned Greeks were sure 
the earth was a sphere One 
astronomer AnsUrchus of 
Samos believed that it ro* 
tated and revolved around 
the sun Eratosthenes a 
Greek who hved in Egypt, 
measured the earth s cit* 
cumference with an error 
that probably was not great- 
er than 2 500 miles and may 
have been much less ^ecan 
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w e do not know the exact value 
the stadium 

150) beheved the earth to be 
decided that it did not rotate 
He believed also that the 
earth stood still in the center 
of the universe and that the 
other heavenly bodies re- 
volved around it Unfortun 
ately hia ideas were accepted 
for 1 400 years 
During that time many 
people also held to old behefs 
that the earth was square or 
circular and flat Learned 
menin the MiddleAgc? how- 
ever knew it to be round 
W hen Magellan s ships sailed 
around the world in 1521 and 
1522 It was no longer po^si 
bie to doubt that the earth 
was round Later m the cen- 
tury Copernicus argued that 
the earth and other planets 
traveled around the sun 
About 1600 Johann Kepler 
d scovered the whole truth 
He found that the planets 
including the earth, travel 
■round the sun in elliptical 
orbits (see Aationomy Co- 
pernicus Kepler) Iheearths 
orbit has an average dum- 
eter of 185 800 000 culee 
and a circumference of more 
than 6 810 000 000 miles At 
one point on its elliptical 
orbit (the penhdun) the 
earth is 91 400 000 miles 
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THE FIRST GOOD MEASUREMENT OF THE EARTH 



Eratosthenes m Egypt made the Erst scientific estimate of the earth’s size. He found that when the 

‘‘ about seven degrees (1/50 of a circle) from the vertical 

two^rhes^His’eshm*L1e lohSnJ'vilm as SO times the distance between the 

two cities His estimate (about 24^00 miles in modern figures) was remarkably accurate for his time. 

from the sun, at another point (the aphelion), it is 
94,500,000 miles 

Xnter in the l/th centurj*. Sir Isaac Xenton dis- 
covered that planets stay in their orbits because of 
a force called gravitation (see Xeivton; Gravitation). 

In 1728 James Bradley found unquestionable proof 
that the earth goes around the sun by discovering 
the aberration of light, as told in the article on 
Astronomy. 

One of the most striking proofs that the earth ro- 
utes on Its axis was devised by a French physicist 
Jean Foucault, m ISol. He hung a heavy iron ball by 
a wne more than 200 feet long from the dome of the 
Panthdon m_ Pans. Around the bottom of this pendu- 
lum was a circular railing piled with sand. Each time 

the pendulum swung, a projecting needle knocked a 
bit of sand from the rail. °u.di.kcu a 

freSlt^ "a Pendulum swings 

freelj, it tends to move hour after hour in the same 

plane. If the earth did not turn on its avis, themfom 
sand in ths sams two nlacos **■ j ^ 

lines every timethe pLSvSi'sww 

no force at work to make^e ^ 1 . 0^1 
swing, the difierent marks could onlv ho w® 

the earth rotatmg beneath the penddu^ 

Accurate Measurement of the Fori-v. 

By 1600 men were sailme all arnnnrl ^ 
needed accurate knowledge of its rize^a 
T^e discovery of the teles°cope ga^ tW tt 
hey needed for precise r^e^^me ^ 
they could measure altitudes of the 
stars above the horizon with extremp « 
from the altitudes they coulH accuracy, and 

(see Latitude and Lonjtude) 


means 

measurements. With it 
snn and the 


To determine longitude, they had to compare oW- 
vations made in different localities at the same 
of time (see Longitude). In the 17th century clock 
were not good enough to keep accurate trad of tin-, 
but the telescope provided another means of chedar: 
time. With it men could see the many satellite oik 
piter swinging constantly into eclipses. Smee eo''!! 
eclipse would be seen at the same instant from erey 
locality where the planet was visible, the ob'ervatn; 

w as a good means of Sl- 
ing longitude. 

Such measuiem‘’rt: 
determined locat on- 
accurately in angnk 
measure — that is, if- 
grees of latitude and k:- 
gitude. For a measure n 
miles or other unit c' 
length, it was ne(&juT 
to do what Eratodhene: 
had done — compare s 
measured distance h- 
tween two pomtsoatl? 
earth with the oiiy.V 
difference between te 
same points. In 1671 
Jean Picard made a good measurement of this an 
using the meridian between Amiens and Paris. 

This measure and others like it could be used sst- 
wherc if the earth was a perfect sphere. But hewira 
believed that it was an oblale spheroid 
equator). Others argued that it might be a 
roid (bulged at the poles). In 1735, to settle tb 
question, the Paris Academy of Sciences sent out t"o 
expeditions. One went to Peru (now Ecuador) suj 
spent ten years me.asuring a north-south line 
mountains near the equator. The other expHUt'^a 
went to Lapland, where they me.asured an arc e 
dense forests and upon the surface of a frozen nve 
These measurements proved that the eaim^fc 
oblate. The equatorial circumference and the 
and equatorial radii are given to the nearest ic- 
on the first page of tliis article. 

These figures are for an ideal earth — that is, oueo- 
which all oceans and seas stand at the same 
all land is considered as if it lay at sea levTl. u 
actual surface does not meet these conditions, 
scientists are sure that the ideal figure is known 
xi-ithin one-tenth of a mile. Tlie tw o figures 
used today are the Hayford spheroid, compu 
1909, and the International Ellipsoid of E® 
(1924). They differ by’ only’ three meters (abou 
feet) in the length of the polar radius. 

Measuring the Mass of the Earth _ 

In 1798 Lord Cavendish of England deter^™^^ 
earth’s mass. The determination amounted o ^ 
many- people call “weighing the earth”; bu - 
the earth cannot be put on a scale, CavendHu 
tacked the problem indirectly. ,. (f 

First he measured the gravitational attrac ^ ^ 
the earth for a large ball of lead. Then, 



sperially designed balance, he measured the attraction whole la u rigid as steel To do so he measured the 
of the large lead ball for a smaller one From these tiny tides in a SOO-foot pipe half 6Ued with water 
two measurements as well as the distance from the These tides ro*e to only about 70 per cent of their 
r center of the earth and that between the two lead predicted height Some other force was tilting the 
[ balls, Cavendish accurately computed the maas of the pipe in the same direction Michelson correctly sup- 
. earth In 1941 and 1942 Dr Paul R Heyl of the pc^ that this force was a tide m the sohd earth 
I United States Bureau of Standards repeated the The extent of this ierrettnal tide gave him bia figure 
. Cavendish experiment Witfimoreretineddits hade- for the ngiditr of the earth 
termioed the earth's mass as S9CXl(F grams, or Balance Detween High and Low Places 

. about G 570 000 000 000 000 000 000 short tons Many tests and measurements prove that the con* 

These huge figures give a clue to the earth s do*- tioenta and ocean basins rest upon dense rocks which 
, tUy — that IS, the amount of matenal (‘ matler ) m a make up most of the earth a crust Measurements 
given amount of space Dividing the laaaa of the earth made with plumb lines and delicate pendulums show 
by Its volume gives the weight of one cubic mile of tiiat matenal under plains is heavier than that which 
earth material as 22 870 million tons This is 6 52 makes up high mountains Other measurements 
times the weight of a cubic imie of water, and so the prove that rocks under oceans are also very heavy 
density of the earth is said to be 5 53 These heavy rocks have been solid for ages, but 

This figure is an average for the entire* planet neiertbeless they can move They can be squeezed 
Actually the earth is only moderately dense at the downward forced sidewise or pushed upward under 
surface and much denser at great dcptlis Figures the outermost parts of the crust The contnents 
range from 2 7 or 2 9 at the surface to G at a depth of and ocean basins teem to float upon this dense laj er 
1,800 miles and 11 6 or 12 at the center When pari of the surface becomes heavier, as by the 

The ‘ Sphttei * of the Earth deposit of eroded matenal, it sinks into the lower 

Scientists often speak of the earth’s “spheres” layer 'The dense layer also nses under some other 
These are really shells (concentric layers) which ehow part of the surface This floating balance » called 
differences m composition The core of the earth is the ttosUtsy fromOreek terms meamng' to stand equally " 
eenfrojpliere, the intermediate layer, or outer man* It is explained more fully in the article on Geology 
tie, IS the aslhtnosphere and the rocky crust the The Or<t>n et the Continesi* and Oceans 

hAoaphers In depressions of the crust lies the A related qiiestioD is how continents and ocean beds 
Aydrosp^s— the tvatery areas of the earth Sur* came to be located where they are The problem is 
rounding all is a gaseous blanket, the atmospAcre complicated because the locations have varied greatly 
The dimensions of the ‘ spheres 
ate determined m various ways 
sphere can 

biit the most useful device is the 
finder (see Navigation) For the atmosphere, 
reflected radio and short waves give much in- 
formation Observing instruments can be ear- 
ned up by balloons and jet-propelled mis- 
siles Visual observation and photography are 
Used for the aurora and for meteors 
For the mtenor of the earth scientivls 
use the shock w aves sent out by earthquakes 
These waves travel in all directions, and there 
that go downward gain speed 
rapidly to a depth of 600 to 630 
miles Then the rate of increase 
falls off, as jt should when waves 
leave the dense-rock shell and 
enter the one that consists largely 
of metallic compounds At 1 800 
miles the waves change speed 
again, dropping from more than 
eight miles to about five miles a 
second Indeed, some waves are 
entirely absorbed, a fact which 
indicates that the nickel iron 
core IS doughy instead of solid 
In 1913 A A Michelson and 
others, of the University of fiSu 
csgo, proved that the earth as a 
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through the geologic ages. In earlier times, for ex- 
ample, continental land masses tended to form belts 
running east and west. Today the continents are sub- 
stantially triangles, with their bases to the north and 
their tips to the south. 

In earlier times, when men believed that the earth 
once was molten and cooled slowly, one theory ex- 
plained the formation of continents by stating that 
they were the first parts of the crust to lose heat and 
solidify. Scientists thought 
that when the rest of the sur- 
face hardened, the earth had 
shrunk. So these parts were 
lower than the continents 
and became oce.an basins. 

T. C. Chamberlin, one of 
the men who devised the 
planetesimal hypothesis, 
suggested that dense plane- 
tesimals formed some parts of 
the earth while light ones 
formed others. The dense re- 
gions sank downward and be- 
came ocean basins. Light 
areas were forced upwaid 
until they became continents 
and such large, old islands 
as Greenland. 

According to a third the- 
ory the earth once was mol- 
ten but its surface quick- 
ly hardened into a crust of 
granite and other light rocks. 

In time the crust cracked, al- 
lowing heavy lava to enipt 
over great aieas. These areas 
sank, turning into ocean ba- 
sins. Lighter lepons between tliem remained where 
they were or pushed upward, forming continents. 

Meanwhile, an American and an Austrian geoloeist 
suggested that the continents had drifted to SJ 
present positions. Tie Austrian, Alfred Wegener pic- 
tured one huge early continent that began to break 
up about 2o0 milhon years ago. Its sections then 
moved over a fluid layer which might have been 
^ wactiye heat. North and South Amerf™ 
drifted westward; Africa pulled away from Fnmno 
Antarctica went to the South VrL a™ 
northward while Australia drifted fai to 

Each of these theories explains some facts 'but 
objections can be fotd to 


CAVENDISH WEIGHS THE EARTH 


pule “PParntas Cnvcndlsli us td to com 

toge lead ball determined how much a 

owed 1o amL ® •>“" was nl- 

of the earth for gravilotional attracUon 

ne earth for them. From these facts he computed 
the totat mass of the earth. 


For at least 800 3 'ears, and probably much longer, 
men have used these lines of force in the magnetic 
compass to tell directions (see Compass, Magnetic). 

The magnetic poles of the earth do not coincMe 
uith the true North and South Poles of the earth. 
Tliey are difficult to locate because they are in inac- 
cessible regions and because they are constantly 
changing position. The north magnetic pole is some- 
where in the region north of the Boothia Peninsula of 
Canada, The south magnetic 
pole is in the Australian ter- 
ritory of Antarctica. 

Tile Earth Is Very Old 
Geologists and other scien- 
tists have long concerned 
themselves with the problem 
of the earth's age. John Joly, 
an Irish geologist, based his 
estimate on the time needed 
to accumulate all the salt b 
the sea. He concluded that 
this must have taken at least 
90 million years. Sir Archi- 
bald Geikie and other geolo- 
gists tried to determine the 
earth’s age from the thick- 
ness of rocks that settled 
in lakes and ancient seas 
Such estimates have rang^ 
from 100 million to one bil- 
lion j'oars. Lord Kehin, a 
British physicist, atimated 
that it may have taken the 
earth's crust about 100 
lion j’ears to cool. 

The newest and besttsh- 
mates are based on rocks 
which contain radioactive elements. These elements 
turn into lead at rates that never change (see Radio- 
activity'). Geologists Imve found radioactive rocE 
that show evidence of being more than 2 billion jeJfs 
old. Since these are not the most ancient rocks, if 
earth itself must be older. Some astronomers feO- 
mate the earth’s age at 3 billion years. 

How Will the Earth End? 

Almost everyone has wondered at some time or o 
er when the end of the earth will be. Some scien » - 
have thought that the sun would eveutually hum ou^ 

J Al. All .. .« .ar 



an Of them. The contbe^rd^ , - -- -- 

objection, for example, that centrifmral i ? radioactivity within its cru=v. 

to have sent drifting masses toward the Other scientists have thought that the yorldn 

Nevertheless, the theory insnired « ^ 

wide time checks by r^io to 
longitudes of selected points am ch^Sug 


laougai. intxi tne sun -wouia « i 

and tluit the earth would perish for lack of heat, 
radioactive materials in the sun should keep t ' 
for untold billions of years. And the earth i 
kept warm by radioactivity within its crust. 

Other scientists have thought that the yor.„ 
end through collision with a comet or a star, nu ^ 
many years ago, the earth passed through P^' . . 
comet and no one felt it. The chances against co 
with a star are inconceivably remote. 


Tit , a Powerful MaanpT "iHi a Star are inconceivably remote. 

It has long been known that the earth in « i. e probability is that the . 

magnet Like other magnets, it has tvoZX ^"““y stop rotating. Then one side would have p< 

knes of force miming between themXtto "“d terrific heat, and the other per^ 

' "vagnetj. darknpfin ,._i t.i. i.lfe ns we imo" 


..p cittjjj Tumiing. i lien one Blue — • 

ual light and teriific heat, and the other per 
darkness and .unbearable cold. Life as we 



now could certainly not exist The earth is actually 
slowing down, but at a rate of only one wcood in 
100 000 years This would allow sei eral trillion years 
before the end A more genuine cause for concern is the 
chance that man may destroy himself or civituation 
through atomic war This is a real jiossbhty If 
men learn to lie together m peace hoi ever thi^ 
may irtoa'o t Vne earth uiit 1 its natural end 
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WHY and WHERE EARTHQUAKES Take PLACE 

■pARTHQUAKE To undorstand eaithquakes we of balance ready to slip or crack if disturbed m any 
must have in mind the general makeup of the way Tlie disturbance may be due to further shnnk 


earth s crust Thix crust estimated to be about 50 
miles thick is eornposed of blocks or slabs of rocky 


mg to pressure from belotv to volcanic explosions c 
to the addit onal weight of loo«e material p led above 


matenallying in irregular layers and piles To get an that area by the action of water Whatever the cau«e 

idea of its pattern thmk of a city dumping ground •' •" '’■* 

with Its heap* of itiasowry bDck' tiles slate twortw 
and stone that hale been carted aw a> from wrecked , 

buildmga and have gradually been packed down mote it may result in new faulting m the ®™*t 


if the movement in the rock area is sudden it pr^ 
duees an eerthi^uake or tembbr The movement 
may eons St of a dip along an old crack or fault or 


As we would expect the conditions that produce 
eatlbq ^es m more likely to be found where the 
crust of the earth remains most uneven that is r 


WHEN THE EARTH OPENS 


or UsB solidly Just as the material on the dumping 
ground will show some traces of regularity because of 

the order in which the various kinds of materials were . 

. dumped so the pattern of the earths crust shows tegions where high 
traces of Its original struc* 

, ture and makeup 

The earth a crust as we 
find it today tepieaents 
the wreckage of the far 
, mote even and orderly 
surface that exisled bil 
hons of years ago Shrink 
mgs and swellings in the 
intcnor of the earth and 
in the crust itself caused 
the crust to crack and 
' buckle Great layers of 
rock split off and slid oxer 
one another some tilted 
up and stood on edge 
' forming mountains others 
' were ground and squeezed 
• into small fragments (see 
Geology Rockl 
As tune went on the 
f tremendous upheavals that 
' changed the entire face of 
I the earth dmunished and 
I the fragments of the crust 
I settled down into more or 
Jexs permanent position 

( Here and there however — 

, areas cf rock were am, A rSJ 

( perfectly supported or out Crosses five f 4»«P opened bmeeth 4 



areas The low areas may 
be dry land valleys or they 
may be great deepx m 
neighboring oceans 
If we examine a map 
showing heights and depths 
the world over we can 
easily pick out the most 
conspicuous of these re 
. • Plons They he along the 

' Pacificcoastsof Northand 

■ — Bouth America west of the 

Great Basin and along 
the eaytem coast of Japan 
They include the islands 
of the East Indies the 
West indies and the m d 
die Pacific which are the 
tops of great mounta n 
Tanges rising from the 
Ocean beds Others he 
along the southern edge 
of the IDmalayas and 
along the mountamous 
promontories — Italy and 
Greece— that jut south 
ward into the Mediter 
ranean Sea 

These and similar re- 
gions BiaVe up what geol 


jumblad 
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ocists cal! the earthquake belts. They also contain 
inC'St of the Trorld's actire volcanoes {”e 1 olcanoes). 
.Iboat S.OOO ea-thqaakes are reco.tied each year the 
tvorld over. Japan has an ave.-aae of three a day. 
}iIost earthquakes do no damage. Even dunng -.dolent 
quakes the solid c.mst of the earth nreiaOy moves 
very little — from half an inch to 2 !nch« horizontally. 
Lco-se overlying so;’. hoTvever. ca.v shaft 2ilt feet or 
more. Then Ssrares are hkely to open on the surface; 
buddings standing on the shifting areas v.nll tumble 
dorm and mater mams, gas pipes, and electnc cables 
mill be broken, v.ith the added danger of fire, as in 
the San Francisco earthquake in 15*35. 


Quakes Beneath the Ocean 


Submarine earthquakes may cause huce maves 
that carry destruction far miand. In the Lisboa 
earthquake oi 17.5-5, maves 60 feet high d.-ormed manv 
thousands vrithin a fern minutes. In 19-?6 a senes of 
earthquake maves struck the .\ieutmns the Hamaiian 
Islands (devastatinn Kilol California, and Chile. 
Small islands may disappear durmn earthouaker:. 
Changes in land level.-- ina> result Xear Xei\ .\Iadn‘i. 
^lo., m iSll'~I2. nev, marshes ..ind lal.es uere create^!. 


Three types oi construction pemut buiiduics to 
irithstand earthquakes. S.mal! dmelimp are inade of 
hght framemork mhich can rock and shut mithout col- 
lapsing. In heavier structures, rupportinz members 
a.re placed beneath the middle instead of breath the 
ends of the crossbeams, so that the beams can slii't 
mitho’jt slipping o5 them supports. In the third 
type the building ‘-foats" on roller bearinas placed 
under the main piUa.-s. Tee bearinas are steel plates 
vrith interpos^ sets o: .roUe.-s at right anri«. 

Tr.e area of most violent movement, over the point 
in the crust mhere the earthquake orimnates * is 
caLed the epir^Af. From this area, shocks and 
tibrntions oi diminishing force radiate in all direc 
tiop. By measuring these .ihrations mith mstrum-nts 
caheu umpographt or irrl at 

yanous pomts on the earths rurface, it is po“lb''-. to 
locate the center of the disturbance. .A. se;sm^oz^,ph 


consists of a massive meight suspended so tin*, rs 
movement relative to its support can he measrei 
A quake tends to \dbrate the ruppc'rt and rexrfh; 
apparatus but leave the weight motionless. 

Sd.’^r-.o’iyjy, or earthquake science, eves cs cc 
most reliable information ak-out the make-np c; dc 
earth’s interior ba" mea.=uring the speed miti rEi 
adb-mtions travel through it. It is iinpo.rtin: is 
in engineering. By studjung the character c; snodi 
engineers are able to construct dams and r’reha 
that v.dil v.dthstand them. One reason the rrh--; 
States b'uiit a canal across the Isthmus c; Pinmi 
rather than across Nicaragua vras that the fo.miers;- 
is somerrhat freer from earthquakes than the hrm 

Some Notable Earthquakes 

1755. Lisbon, Portugal. Sea staves pm-ia.-e-i ty cafe 
deslrovc-d the dtv vrith of about 40,OX) Irres. 

lSn-12. Nctv Madrid, Mo. P.eek’wt Lake h 7a- 
ncs^'-e and Kentucky formed by the sinking cf i 
of the fioofl plain of the Missi-rippL 

IS&k CiairK~!oa, S. C. Twenty— even uves iie. 
Thie shock ua.- felt over a \en' great area. 

IS'Jl. Mino and ()w.jri, JapiD. KE-d. 7.217>. u- 
jured, 17,353; V, holly destroyed, 157,003 Loures.^ 

1S57. Bengal anil Assam, India. Thfety Isias re- 
duced by tremendo’us changes in ground levtL 
1505. San Francisco, Calif. AToleat cuik=. 
surface movements up to 23 feet, followed by fct: 

500 Idll-i-d; property d im.ag». .?.50O.0O3,0W. _ . 

150S. Calabria and Sicily- .About lO^OV knr- 
55, C»D injured: movt of Messina destroy W- _ . 

1515. Centra! Italy. .Aliout 30,003 live- .'.-=t 
372 towTLS and viIbge-= datnage-d. 

1917. Guatemala. Repeated earthqu-ker ci-r - 
week’s period lolled about 2, SCO p^noo.-. 

1920. Kansu Provinee, China. Vio’ent qmbs uai:- 
ing over 300 square miles; 200.000 lives for . _ 

1523. Tokyo and Yokohaam, Japan. Nearty U'- 
fcilied and both cities wrecked. _ . 

1529. Newfoundland- Quake oashon; proau'eo wi- 
100 feet hiuh: 26 drowned: 12 ocean cabl-ss troy— _ _ 
1531. North Mand, New Zealand. " 

■15 mile- of coast: Napif-r harfyir rai=ed: 2-50 sa-ev- 
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1934 Bihar Province India About 7 000 killed 400 
000 lost bvelihood from sand spread over fields 

1935 Ind a Cities of Quetta and Kalat deslioved 
floods gushed from fissures 30 000 dead 

1939 Ch le Fcrt le central valley devastated Con 
cepcidn Chilian other cities wrecked 2oOCIO killed 

1039 Turkey Region extending 200 miles inland 
from Black Sea ruined 45 000 dead 

1949 Ecuador At least 50 towns and villages de- 
stroyed about 6 000 killed 100 000 left homeless 

1950 A'sam India One of the moat intense of all 
time 1 000 killed m thinly populated area 

1953 Ithaca Zante and Cephalonu (Ion an Islands 
off westcoastof Greece) Tow ns and villages leveled leav 
ing 100 000 homeless at least 600 dead 5 000 injured 

1954 Orliansville north central Alger a Town de- 
stroyed 1310 dead about 5 000 injured 


EARTHWORM The earthworm is natures plow- 
man It turns the soil over and over and breaks it up 
A farmer docs the same thing mth his plow The earth 
worm does its work by eating the so 1 m order to gel 
tmy bits of leaves and other plant and animal matter 
out of it Scientists citiinate that theie mw be more 
than a mill ou w oims in an acre of lai d Many tons 
of earth pass through their bodies in the course of a 
year . ^ 

Plants would have a hard tune growing without this 
little farmer It lets air and water gel to the plant 
roots It turns under decayed pUnt and animal mat- 
ter Earthworms bury two inches of this material 
every ten yean They also improve the soil with 
lime from the r own bodies ^ orms are to irajwrtant 
to good plant grow th that there ate now w orm farms 
where they^ are raised for sale 
The earthworm s body is made of one tube inside 
another The outer tube is divided into parts or tn 
ments Under each segment are four pairs of bnellw 
Uith the«e bristles and two sets of muscles the 
earth vonn moves about 
How the Earthworm Squirms Along 
One set of muscles runs the length of the body The 
other set runs around the body The worm can 
Its body longer by reUxing the long 
shortening the other ones It can shorten its txrfy 
by pulling in the long muscles and 
others To move forward it gr ps the d ft liw 
bristles under the tail end of 
lengthens the body This action pushes the h^ lor 
ward through the dirt Then the worm gnps th^rt 
under its head and pulls up the tail end ofi J 
The inner tube is the digestive system llie 
eats by turning its throat inside out and « 

forward to grip a piece of d rt Then ‘^>8 
cles draw the dirt back into the tube ^ 
first into a storeroom called the crop ^ 

intothegtfrord Here the worm uses grains 

grind up the so I ^ext the worm d pts the 

Then tl« worm pushes the dirt from its body It comes 

out m fine coils called castings , , . . 

An earthworm has no eycx 1 -it S 

from UarknD^s It feels U c Ughtost touch It can 



do these thmgs becau»e it has sense cells on the 
outside of Its body Its sense of taste is very sharp 
It breathes through its sbn 

Each worm is both male and female The worms 
work in pars though to fertilise each others eggs 
Near the front of the body is a s veil ng called the 
saddle Here the worm forms a case around its 
body The worm lays eggs m the case The Mse 
works forward At last it si ps over the head The 
two ends snap together The case is now a light 
brown capsule with the eggs inside It is about as 
bie as a gram of wheat 

The eggs hatch in about two weeks The young 
worms are less than an eighth of an inch long They 
lake about two years to grow to their full ten inches 
Some worms m tropical lands gro v 4 to 10 feet long 

Earthworms 1 ve where the soil is fine and moist 
They dig buirows usually 12 to 18 inches below the 
surface but they may be as deep as eight feet 
The burrow goes straight down at first then winds 
about irregubrly Each burrow ends in a little room 
Hereone or more w orms curl into a tight ball and sleep 
(hibernate) through the winter They keep rainwater 
out by blocking the opening of the burrow with leaves 
In heavy runs they come to the surface to avoid being 
drowned IVhen they get overcrowded they come up 
and look for new homes They must be able to go 
undc^und quickly The ultraviolet rays of sunlight 
Boon kill them. , l j j 

The ereatest enemies of earthworms are birds and 
moles The uonn however has one advantage in its 
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struggle to live. If a robin tugs at a worm and breaks 
it in two, the worm may not die. The part which re- 
mains underground may grow a new part to re- 
place the missing head or tail end. Tnis is called 
Tegeneration. 

About 90 species of earthworms are found in Xorth 
America. !Most of them belong to the genus Lumbri- 


cus. Manj' related species are found in frfch orsi'; 
water. The ringed, or segmented, body of the eaih- 
worm places it in the phjdum of the animal kiurir:: 
which is called Anndida. or Annulala. This car” 
from the Latin nord onr/b/s, meaning “little res," 
(Relation^ of thcannelid^ to other animals are sh.-r 
by a diagram in the article Animals.) 


i 




EAST AFRICA, BRIT- 
ISH. Snow-capped moun- 
tains, rich farm land*, 
tropical forests, and rollma 
grasslands with an abun- 
dance of game amraals are 
all t\-pical of Bntain’^ terri- 
tories on the East .\fncan 
plateau. These territonC' in- 
clude Kenya Colonj and 
Protectorate. Tanganyika 
Temtory, and Uganda Protectorate. Thr fom 
f the protector 

Ihk article deals prunanly with Tangamika - 

Lganda. (.See Kenya; Zanzibar.) 

East .^rica is a huge plateau. The avera-e elei 
rion IS about 4,000 feet. From the flat surface J J 
plareau rte a lew lonely mountain peaks. The t 
bghf^ peaks are Mount Kilimanjaro (19,.3I9 fe 

tea™. u.e k„d U higrdX SS £ 

Tanganyika 

temtory of Tanganyika was once German E 
Afnca. It nas conquered by Great Britain^d B 


AFRICA’S HIGHEST MOTHTTAIK ^ , 

The snowy cap of Kilimanjaro loonis oyer the t* 

the East African plateau. The mountain is in Tangaapi- 

giura in World War I. .After the war. _e.\c^U 
Ruanda-Urundi. which went to the Belgian 
Tanganyika was given to Britain as a^ Leagc” t 
Nations mandate. After World War II it 
Briti.sh tra'tecship under the United Nations. ^ ^ 
Tanganyika is bordered on the north 
Uiranda. on the west by Ruanda-Urundi annt e " 
aian Congo, and on the south by the Fedeiai^''-' 
Rhodesia and Nyasaland and by " 

the Indian Ocean coast are the isEnds o: Zacr 
and Pemba. ,, t 

The territory of Tanganyika is larger than - 
and has more than 500 miles of coast line. 
Salaam is the capital and chief port. ^IC' 
trade in Tanganyika is carried on by Asian 
merchants. , . 

Tlie greater part of the inferior is too a 
farming. The seniiarid grasslands, howeier. 
excellent pastures for great herds of 
and goats, onmed mostly by African tribs- .^j 
the principal e.vport. The British 
to establish huge peanut (groundnut) 
after World War II, but the effort J' as 
failure. The vast farms were then divided to 
for other crops. Cotton, coffee, 

beeswax, and mangrove bark are other im^rt {.j^ 

nets, itiineral exports include diamonds, 
and silver. One of the richest 
-Africa lies south of Lake Victoria. It was 
by a Canadian after World War II. The t ‘ ■ 
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ftdmmisteicd by a governor appointed by the British notW tour opened the great new dam at O^ien 
Cro«n and by an executive eouncl (Area 360 000 Falls The dam controls the flow of water from Lake 
square miles population 1948 census 7 408 096) tictom through the Vetona Nile and eventually 
Uganda ^ largest hydrt>- 

^ , electro developments n Afnca and will fumsh 

The protectorate of Uganda IS bordered on the north electnc power to advance the industrial grovth of 
bj {he Sudan on the west by the Belgian Congo and Ea«tA/nea Entebbe Uganda s capital on the north 

Ruanda Urundi and on the east by Kenya U^nda west shore of Lake Victor a has an international au- 
has a British governor but the 

African chiefs and kings are al i — ' j -1 — ^ ^ .. ,, ; ■ i ■ ■ i 

low ed cons derablo authority Un 1 ^ ^ ^ 

like Kenya Uganda is a black .. \ 

man 3 country (see Kenya) ^ ^ ^ \ -v E.T H I O P lA \ '> 

Land may not be sofd to non ^ ^ v “y 

natives except by spec al perms 1 *_Mo«Baio ^ _ 

son of the governor and this is r ^ -'T 

rarely granted The highly mtel ^ _ /^ 

ligent Baganda ore the leaders • _»h 01.90 a 1 “• ” ** n Rudo ^ X 

among the African peoples Their iwaAnoxi 

kngdom IS called Buganda and D a * 5 ^ f 

their language Lugauda Luganda ^2 oy > ’ *skya 

IS used in the schools which are oa*^ joo'Wm lO ^ 

inamtamed partly by missionary L 0 >1 loo.aaa.^o / t, * 

societ es and partly by the British f t “Hi Xenyi ' '^cmmo 

government (for picture of a mis f*.*.^-* « _ _ J - — ^ a ® ^ -» 

Sion school tte Afnca) i " f *' > 

The government of Buganda IS ^ \ ^ 

patterned after the pari amentary Vono^^ ^ « mjn(i»a\ ^ i*7 ^ 

t] stem 0! Great Bntata Thekiog ^ uj 

IS called the Kabaka The present Xf\ ^ ^ 

Kabaka was educated at Cam I 2 < ^ y v la^go O'^ 

bn Igo England f < \» r ^ tanoanyjka */ fiANaiaA* 

There is a Uruveisity College , *«’ \ ^ lgHN2S4*r 

at ICampah capital of Buganda L O ’ ' oi g-.soM.sw ^ 

for the higher education of the | •» •’ 

Africans Kampala is Inked by ^ 

ta I with the Kenya port of Mom * — ^ e Q 

basa There are branch railroad *b»««»** xi-ox.h* ^ 

1 nes to the important cotton pro ^ '‘1. ^ —V 

due ng centera There is also steam . \ ^ De^odo 

er service on Lake Victoria ' Vm^ it > ^ 

Uganda is the chief cotton pro ' S v O > \ J» ( r.^ 

ducing country m Bntish East •• ^ ^ f • An* ?. 

Afnca Almost all the cotton is ^ j ^ 

groin by Africans without the ^ 

supervision of Europeans Thecot- ^ w t — ^ , 

ton IS then exported mostly to A *.0^"' i ~ > A . % ,Mowi".bq»« J 

India by Indian merchants who f ^ b _ rs ® ^ Son.puio j 

carry on most of the trade in | Uv*a ^ ^ ® 

Uganda as they do in Tanganyika y' ^ i '' t] 

For food the Baganda and other j ^ SOUTHERN I BRITISH 

tnbes depend largely on bananas K sj 1® I FA8T AFRICA 

and millet These grassland tr bca k _ v ^ 

also raise cattle sheep and goats 1 ’’ RHODESIA \ capitai® high point a 

(For pictures in color see Afnca ) irS *■ , a, ? ** * int i sounoariis— — r?o- 

In 2954 Queen Ehgabeth II of •- othir sounoaiies— — — 

Great Bntain on one stage of her K'^ V , / 0 ~ k C &o scaso'mies 
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* (ruanca/* 
qpONO'-'" 

^ 'owmb* f ^ 
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port. (Area of Uganda, 94,000 square miles; popula- 
tion, 194S census, 4,962,749.) 

History 

East Afnca \ias e\pIored by Portuguese manners 
in the loth century. I^ter the land fell under Arab 
control. There iias trade in both slaves and i\ory. 
Germany became dominant in the 19th century, and 
the terntory was called German East .Africa. .After 
World M ar I nio=t of East Afnca had become part of 
the British Empire. (For Reference-Outline and Bib- 
liography, see Afnca.) 


EASTER. The greatest festival of the Christian 
chinch commemorates the Resurrection of .lesus Chnst. 
It is a movable feast; that is, it is not alwajs held 
on the same date. The church council of Xicaea 
(.v.D. 325) decided that Easter should be celebrated on 
the first Sunday after the first full moon on or after 
the vernal equinox (March 21). Easter can come ac 
early as Afarch 22 or as late as Apnl 25 
In many churches, Easter is preceded b\ a soacon of 
prayer and fasting, called Lent. Tins is ob^'erx-cd in 
memoiy of the 40 days’ fast of Christ in the deceit 
In tire Western church the Lenten season is from Ash 
Wednesday until the noon of Holv S.ituixlax -the da\ 
before Eastei These six weeks and foui dais include 
40 fasting days, since Sundaxs are not fast'davs In 
the Extern churches. Lent extends over eight 'weeks 
Saturdays as fast davs 

Ash pdnesday gets its name from the practice 
mamly rn the Roman Cathohc church, of putting aS 
on the foreheads of the faithful Tins is fn L " i 

.h.„ tte, „ b.t dusr “id , 'i' 

penance, ^le second Sundaj before Easter is 
St/nda!/. The week following is now usual! v calM 

[r owhii 

distributed. Holy Week berrii^ on ^^sed and 
Thursday, or Maundy Thurs%,/ is in ml 
Last Supper of Chnst with £ discbL Sp 

commemorates the Crucifixion. ' ^ <^ood Friday 

church year. XhTmTssa^ 

pressed in ceremomes mver an i 

the sendees in churTe; s^iri-; ! ■ ®®®^des 

doors in manv places Somn ° "IT 

Peak in Colorado in the Grarld'c 

Easter Alonday egg i^lfine 
House — a custom of European onV^"^ I''hite 

been introdrreed in Washington bj-S- 
I» ~n,. Ca,l„b, .o„.,rto., li.. ^ 


carnival season. The origin of the word ‘‘carnival”!, 
disputed. Some think it is from the Latin Mnvra'. 
meaning “flesh, farewell.” Others hold that it is froa 
the Italian came Icvarc, “to give up flesh (or meat) 
Whatever the origin, it is a time for fuii and pyd 
eating. Elaborate pageants often close this season ca 
Shroic Tuesday, the day before the beginning of Lent 
This day is aUo called by its French name, Meri, 
Gras^ (Fat Tuesday). The ^lardi Gras celebratmi. 
of Xew Orleans and other cities are famou';. 

Our name Easter come> from Eonre. an ance:* 
Anglo-Saxon goddess, originally of thedawn. Inpaaa 
times an annual spring festiv.a'l was held in her hoax- 
Some Easter customs have come from this and otb- 
pre-Christian spring festivals. Others come fromth* 
Passover feast of the Jews, olrsen'ed in memo.w c‘ 
their deliverance from Egx'pt (kc Passover). Thewoid 
paschal (“pertaining to Easter”) comes through Lab 
fiom the Hebrew name of the Passover. The Fres’t 
w ord for Ea.cter, Paque, has the same origin. 

Easter and Ash Wednesday dates for the xea.'- 
I95C-19G5 are a^ follows: 


-xsii \vi:d. 

i:.A.bTi;R 

.VSH WED. 

E.43T£P 

!'J5G I'eb 15 

.^pril 1 

19C1 Feb IS 

.Ip'S 1 

1057 .\Iarcli 0 

.\pril 21 

1902 March 7 

Ap.-!! £ 

193S I'cb 10 

.4pril (! 

1903 Feb. 27 

.tp.-il It 

1959 I'eb 11 

.March 29 

1904 Feb. 12 

Marti-'' 

19W) March 2 

.\pnl 17 

1905 March 3 

Apra 1' 


EASTER ISLAND, Far out in the South Pacifx 
about 2,200 miles west of Chile, lies E.aster Ishni 
one of the loneliest islands in the world. It'nearet 
inhabited neighbor is Pitcairn Island. 1,300 rml- 
away. The ixrpiilation of 563 (1940 census) is 6-'“ 
remnant of a numerous people who were once sh'lH 
" orkers in stone and wood and had a form ofvrritc: 
different from any other one known. 

Scattered over this xolcanic island of about oOsqiaic 
miles are many gigantic statues, each caned out c a 
single block of .^oft stone. Some are more thanSOfei 
high. Many have been transported several miles fr”- 
the cjuany in which they weio canned and set upo- 
great stone foundations. Why were these huge figurf" 
carved and how were they moved? No one knO''' 
The present inhabitants hax’e no traditions that ex- 
plain fhi=. and the old picture writing has not Ihc 
deciphereil. (For picture, sec Pacific Ocean.) ^ 
The people w ho caiwed the immense statues^-' 
the great stone houses, and cut records on ivooo-a 

tablets evidently had a coinixaiatix'el.v advanced ciu- 

lization. The decline of this civilization has Iicenex 
plained as the result of wars, diseases brought j’' 
xx halers early in the 19th century, and the tran-po 
tion of most of the inhabitaiits to work the Peru' _ 
guano fields about 1S60. A few survix'ors xvere 
returned to the island and conx'erted to CWstianb 
The island, called Rapa Nui by the inhabitants, - 
named Easter Island by a Dutch naxdgator, JsB- 
Roggeveen, who discoxmred it on Easter Dax, 

Chile annexed it in 18SS and made it into .a natw - 
park in 1935. Alost of the land is used forgrazing- 
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SCALE OF Mass 

0 too »» 3X ix 

1 L*«»*-efcoti370 SUVtM^fi 
CAPITAl© HlCHFOrSTA 
Xiuvn 


iiKn lousDAcy 


rrnssSifja 


n p if Boraro 'Broaghc^ebj/^o't^^J^'gbb' necklaces of beads between the Pacific and Indian ocetc!. Os' 

nee, cotton, rubber, and metals tb • • ' Sumatra through Jaea to Timor. 

Tr^4ij outset of Japan’s entry into leading the movement. This threw the ocean floor ud 


■ T , vi.c_v Here seized 

World wrr,,;;Ta i'-th.'S"?,?,'."™" 

ThSthoi^anSncUnd^r hl’t 

are caUed eitherSe Eait Indi«“^ !;:^'‘''®^S islands 
pelago. Another mLt^cS Ky ^ 
is Indonesia. Thnz^ Dutch writers 


iiiu\ ciiient. xnis inrew me ocean uwa 
in ridges around the edges of the moring mass, ssi 
the tops of these ridges rose above the sea as islani. 

Along these ridges the earth’s crust weakened ard 
let molten rock u ell up from below. This made a te 
of volcanoes through Sumatra and Java to Tiino*, 

♦ honk x_ •>• . .. X''^— 


;tr 03 ' manv niifnT, rr-,.:* .V uuuuKii oumatra ana tiava lu xun^, 

EaintnrT^ along both sides nf tlf’ to the Philippines; another Une rose in Xg; 

about 3,S00 'tatute m'l ^ ^'unea. Manj' of these volcanoes are still active, ssi 


Java is almost as far as from in 

Some of them are huge. New r .r 
are both larger than Texas- Borneo 

California; Luzon and XEndai^^'^^tif 
are both larger than Indiana- ^^^PPines 

si2e of TiOnicir,T^« Tr_ -. . ’ ^U JaVi 


Hot Climate and Luxuriant Plant Life 
Since the islands lie in the ocean along the 
^nr, the general climate is hot and wet, with freqncsl 
thundershon ers. The rainfall, between 100 and 150 
mches a year in most places, favors grondh of dens’ 
forests. At sea level, the mean temperature rangfe 

hdf-rr.#....... orkO t . . . . e Ac- 


ske of wf,; uud Java is abourtT u the niean tempemture 

fes^ooL^S^e'-thtt"^ seller islanrUe S varies only a fe. d| 

Some geologists bpi; ^ ^ °^e®- ^ throughout the year. But most of the isBni 

once separated Acf an almost emnK- co up mountainous, and the climate becomes subtropns* 

agesoXSTt^'^^V'^^ha. But b /rteS '•t ubout a third of a mile above sea level. Thehigler 
clc Oceatln^rthTr • Wd th^pf and have a cool chmate 

^ ^th the basin of the South CW 9 ^' Guinea have perpetual snow, llonsoo^ 

3nnds and the mountains together cause wet and dry 
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seasons, as the sketches on page 203 sliovr Thr» H,-, 
season, from June to October, is particulad;mari^ 
on all southern slopes from central Java eastward ^ 

shoreline the land ri=es sha “h to? Ti 

,eL 


^ oiuuauc, nowers are evcn-n-l.r. 

b™ .TS,? rti'rirr 

bamboo, and stunted eVckhmt, ?‘^ 

forests grow in the ^aS? ? too 

the higher, cooler SSn S‘? 

dodendron, -k, laurerXS s^ pT^' 

The animal wT^f tTe'^n 

Siottaldi.WalongWaS^i^SL^^Sm'S 


Sumatra’s highlands (abore), seen across LskeTcbs 
(3,000 feet), are typical of the mountainousiatericrsrf 
the East Indies. Erosion of volcanic cones like tHs 
produces rich soil. Here it is worked byBitaks.u 
industrious hill people. Their houses (left) are tiicHj 
thatched against the heavy rains. 

from the naturalist Alfred Russel Walbte, 
who announced his discover' of this di^Tscs 
in 1SC9. 

Wallace’s theorj' begins wth the fact tLst 
_ the sea is not 300 feet deep over the wick 

■^. stretch between the Malay Peninsula, Borea 

:-■'■ [■ ^ j Sumatra, and the island of Bali, just east d 

'-r^ I Java (.arc map). This suggests that in the pas 

all this western dinsion was one land. Tk 

animal life bears this theon' out. Ashti: 
animals such as tigers and rliinoceroses, as ’trell a: 
many monkeys, apes, and birds, are found througioa* 
this division. But the animals of all the islands 
of Borneo and Bali are like those of Australia. Te= 
fits the belief that these eastern islands once ve.'s 
linked with Australia and got their animal hfe kc- 
that continent. Wallace concluded tliat the line sp' 
rating these two kinds of life in the East bodies 
between Bali and Lombok and runs northward K- 
tween Borneo and Celebes. {See also Australia.) 

How the People Lire _ 

The people too differ east and west of tiffi 
AA est of the line the islands are inhabited J 
Malays, a short., brown-sldnned people akin to ^ 
southern Cliinese (see Mala v Peninsula). These pe^- 
are skillerl KnnfTrifin ^oTTi-»nTAj» oTa/4 Tnof<t] WOrkC^S* 


— \st’e iuaiziy x^eiiiiiiuiay. 
are skilled boatmen, farmers, and metal workers ^ 
mountain Malaj-s, called Dyaks in Sumatra and Bca 
neo, and Igorots in the PhiUppines, are less adrsnee^ 
than the lowland Alalaj's. 

East of the line, the natives are mostly Negroes s-' 
Negritos, of the Papuan and Melanesian 
They live largel}' bj' gathering wild food and b> ^ 
mg. These people are supposed once to have ocWi---^ 
aU the islands before the Alalays came from Asia s- 
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eized the best regions On the western primitive and c 

ands, Negntos now hve only in the remote 
aouDtain regions (See Pacific Ocean ) c 

All these people has e much the same w a> s of 
ife Their villages are usually in a clearingon a 
ner The houses are set on piles and occa \ 

Jonally in trees, to be above the wet earth oH 
rhe> have floors of split bamboo and roots 

hatched with nipa palm leaves Some walls ^ ’ 

ire thatcheii, others are merely mats hung ---‘.Iv” 

For food, the people fish in the river or the 
lea and gather fruit m the forest The more v 

idvanced Malaya aUo grow nre often in ter M £'»»»< 

'aces built along mountainsides Conimim ^ 

.egetable crops are millet corn, cutumbers ^ 

tad pcpjiers The faiorite food animals are IRy , t 

ihickens and pigs There are cattle for work |«^ » *******i > 

ind food, but the natives do not use ii ilk | Jtf^j 

For clothing, ^egnt08 wear a grass or jnlm 
eaf skirt, or perhaps just a loin cloth hfalays ■> L ..4 

ivear a shirt, a turban, and a sarong — a square ^ et 

if colored cloth draped to [■■ n 


lorm a skirt * H V 

Except for the Christiana in \ * 
;he Philippines most of the t 

Malaya are Mohammedans \ 

Phe hill Malays, or Dyaks and k 
Ihe Negritos believe in spirits l» 
ind ghosts, and practise mag* 

They u®ed to preserve the 
heads of their enemies because ^ 

they believ ed that this enalav L - ~ ~'i , 
id the spirit of the dead man -.*--,*^1 
They also buried an enemj a 
head with a dead chief or under \~]J^ 
a new’ house Head hunting is * " 
torbilden now, but the Dutch |*»»**^ 








mm 



r$*v , 4 


government let some tnbes re- 
« l,*QWB heads In Borneo the 

'/ fgHM govemmentevenkeptafewto 
^ I lend to villages for magic 

f frihiJ ceremonies 

‘ Ilherever white influence is 
strong, the native ways of life 
have been greatly changed In 
I Java almost haU of the land 
**tSa»3 },5j been cleared, and the coun- 
trysi le has been as nearly 
Europeanized as a tropical land 
Could be (see Java) Elsewhere, 
such changes rarely extend far 
1 from the seaports 

The Itichei ol the Indies 

Xj. The Indies total over a mil 

^ square imles and have a 
populatinnofaboutlOOmilhon 
peopfe The Nptherfands won 
the lion's share of this immense 
T , terntory The only exceptions 

fA^ ^ were the Philippines theBnt- 
4 ish parts of Borneo an I New 

Guinea with the adjacent is 

y half of the little island of 

Timor (See Borneo New 
Guinea, Philippine Islands ) 
ill Tk«T *«■»• The former Dutch region 
jmIK T- fa* ** Indones i) has nch nat- 
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Ural resources, and supports a native population of 
about SO million. The native people are called Indo- 
nesians. Europeans total only some 240,000 and in- 
clude Eurasians — ^peo- 
ple of mixed white and 
Asiatic blood. There 
are more than a million 
Chinese and a few Hin- 
dus, Japanese, and 
Arabs. Although the 
Dutch owned the In- 
dies for over three cen- 
turies, they are still 
only a tiny fraction of 
the population. But 
they developed the In- 
dies, and they still have 
enormous holdings. 

Originally a source 
onlj’ of luxuries, such as 
rare woods and spices, 
the East Indies came to 
supply raw materials 
for many of the world’s daily 
modem needs. These tropical 
islan^ usually produce about 
a third of the world’s natural 
rubber; about a fifth of its tin, 
a^xe and sisal fiber, and palm- 
ed products; three-fourths of 
the kapok; considerable quanti- 
ties of tea, coffee, and sugar- 
and almost aU of the world’s 
supply of pepper and quinine. 

Another useful gift k petro- 
leum. The East In- 
dies normally rank 
fifth in xvorld oil 
supply. The out- 
put is only about 3 

per cent of the world 

total, but scarcity 
of oil fields in East 
Asia makes Indies 
petroleum im- 
mensely important 
throughout this 
part of the world. 

In normal times 
the East Indies sup- 
ply about 2 per cent 
of the world’s e.x- 
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different altitudes 


mostly from the same countries. ’These include rha 
iron and steel, machinerj-, cotton goods, chemicah 
and a wide variety of other manufactured goods."^’ 

Farms and Crops 






nuiius ex- u: , ^ . 

port trade. The .. 

1 etberlands, the the U°nd fields in the va 

United States thp "op. espe^nS Thei? seed beds. 

Brilish Emfe «d 'sS; 

Japan teke most of the exports TI, r sok"''’"' 

rubber, ^ff^f ^ about a fif^ oM^ ^came critical early in the 20th century, 

a tenth of iS a^d production. Tbe^ 

^ The Indies take their im’nort. P^'-^ded credit, irrigation, and ofc 

port® for small operators, and promoted immigrabont 


Most of the eipo-fi, 
as well as the mesrsd 
linng for about 70 per 
cent of the inhabifar’s 
of the East his, 
come from agriculture. 
Until the 20th century, 
the natixK grerr crejs 
only for thcmylr^ 
and export crops vse 
product on “estates’’ 
These are large trrrcfi 
which European arrt 
Chinese owners las 
from the govenunsd 
or from nathe nil-r-. 

This system pro- 
duced large profits. ts‘ 
paid taxes enough t: 
meet almost all cost of goTem 
ment. It also made it easj 
to introduce scientific mctbii 
and profitable new crops. Tes 
grou-ing started early in th 
19th century, and now IhdoH- 
sian plantations usually op’”! 
more tea than China or Japw. 
Cinchona trees, brought fen 
South America, now prwiE’e 
most of the world’s quinDe- 
Rubber is an important prtdud 
of Sumatra, Bonw 
and Jax-a.Thepife 
oil tree, brougll 
from equatorial -b' 
rica, has made & 
Indies the leader 
source of palm ci 
used in soaps anl 
margarine. 

But the Kfs*j 
system emplo.ifJ 
onlv about a fc^ 
of the farm WS' 
ers. It kept then- 
tive standard of fe 
ing low, because fa- 
dependent farffiE*' 
could not prodos 
for export in comt^ 

- ■ with the 

These eTU= 


tition 

tates. 




the Outer Isbnds as the Dutch called all the Eart 
Indies except Java and Madoera There the peope ob- 
tained land an I soon were growing more than ball of 
the exported crops 


Forests still cov er al out one fifth of J ava an 1^ 
than two-thirds of tie land elsewhere ^porteo 
forest products mclu le rattan resins camphor anU 
tanning barks The most valuable m ncrals are un 
and petroleum The tin is on the 
Bilhton and Smglcep near Sumatra 
leum production began in eastern Java and W^om 
but a larger output has come from Sumatra tl Ololuo- 
ca Islands and Borneo with its adjoinmg islet la^ 
kan Sumatra and Borneo yield small amounts « 
coal gold andeiher Some bauxite manganese ore, 
asphalt, and phosphates are also mined 
TVhen export crops fell m the world depr^^ 
1930-39, the Dutch government promoted industries 


MdiT 

I iMa*: . 

for processing raw materials 
such as petroleum t n sugar 
and palm o 1 It encouraged 
the native industries such 
as woodworking and mabng 
batik leather pottery, and 
hats Nativeswerealsotramed 
for factory and shipyard work 
The govemmentalso spent large sums on vocational 
traiDing and > lUage schools Its public health program 
reduced maUria and bubomo plague and it put vil 
lages as well as cities under stnet sanitary rule m all 
the well-settled regions 


Today justaacentuneaago the islands rely lately 
upon water transportation An extensive system of 
SIT Imes sdso serves the islands and provides connec 
tiona xnth Australia Asia and Europe The air link 

with the home land flies 11 000 miles 

Little need has been felt for railroads Java has 
about 4 000 miles the few other Unes feed seaports 
m Sumatra Moat of the 43 000 mUes of improved 
loads are m Java and Sumatra 

The Vong and Troubled History of the Indies 
The Malays who are the most numerous of the in- 
habitants spread over the islands in several waves 
Hindus from India also set up states m Java and 
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Sumatra, perhaps as early as the j 
first century after Christ These 

states ^ere destroyed after the 12 th I 
centuiybyafre;hTra\eofMaby m- I', " ^ 

vaders, vrho had been convert^ to i -i 

Mohammedanism. Onlj the turned j 3 F 
temp'es and sculptures of Java and | V 

Sumatra remam as memo.Tals of I . ,* 

Hindu rule. _ "1 

Before the Cnnsmn e.m the t v.^ ' ' V- 

spices and other rare goods of the t 
Indies vrere finding their tvay to 
Europe. The Portuguese visited the Moluccas in I5II, 
and soon after established a capital at Temate, in the 
h^rt of the spice trade. They made shipments to 
^bon, and let the Dutch, then under the rule of 
Spain, distribute the merchandise throunhoat Eurone. 

Snain sained com- n-ucr- — ‘ ' 


N 


plete control of this t" 
trade when Philip II { 
assumed the Portu- || 
guese crown in 1.5S0. p 
Next year, when the ^ 
Dutch rex’olted, Philip 
barred them from the / 
Indies. But after the 
defeat of the Spanish T 
Armada in l.oSS, the j 
Dutch, knowing that S 
Spanish power in the L 
Indies was weak, set § 
out to seize the region, p 
Their first expedition U 
was in 1.595-97, and the f 
venture was organized * 
m 1602 as the Cnited S 
East Indies Comiianv. -< 
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— Hisda arts e=i cn.'a. A Btsittt 
•-Tt VfVtK. scalrlor ftoe, left) ircrks ea is cr- 

' Estete=:f:eiCMj.Tier^ei.p^;- 

! -llnK *trl reSects the tnrnaj d Eia- 

/. cese dsar^s. A 
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* ^ C V i tasaeal sKU to saac-ate vart 

I ' " ■ \! In 1611, they estabhsred s 

' ^ capital in Java at Jaksts 

; (renamed Batavia in 1615 • 

■^'ithin half a century ir=y 
J ^ ousted the Portuguese 

all but a last foothold onTh 

^ f> mor. Spain, hotvever.retat'- 

i lu. 1 the Philippines {^■' Fin-"> 

pine DlandsL Occa.'doaal wars were fought berv^ 
the Dutch and the Endish imtil ISll, when theEnd^ 
seized all the East Indies as a countermearure to M- 
poleon's annavation of Holland to Erance. After trv 
fall of Napoleon, the Dutch agreed to British cc— - 


-- 
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eirls sho^ the So- 

-ealth ^^dixds of the rtisz tie 
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nance in Malaya an.* 
the British gave bss^ 
the islands in 1S16. 

Thereafter ice 

Dutch rule was gsarr- 
ally peaceful except 
w^ -irith Javanese ?x- 
tans (1S25-30) and vrn 
various numsirs- 
tribes. These trib-5 
were not finally 
dued until early in t-' 
20th century. 

During the 
gles with the Es?i=" 
the East Indies Co.-" 
pany proved_ nnaols 
to cope with i*- 
oroblems, snd tke 
Netherlands govern- 



ment revoked its charter 
m 179S The new ad 
ministration continued to 
expio t the Indies un 
1 1 exposure of abuses 
roused public opinion m 
I the Netherlands and led 
to the beginnings of an 
enlightened and progres 
sive colonial pol cy in 
Th s policy kept 
the estates system some- 
uhat but w idencd educa 
t onal and economic op- 
portun ties for tiie In 
doncsnns and improved 
health conditions and 
living standards 
Tarly in the 20th cen 
tury m 1916 the Neth 
erlands gave the Indies 



a measure of self rule Tbccolonialgovernmentestab 
Iished a partly elective Indones an pari ament (I nils 
raad) which opened in 1918 It shared responsibility 
with the governor general appo nted by tlie Dutch 
crown Many loos! matters were entrusted to de^w 
or village oommunit es Princes or sultans advise I 
by Dutch officials ruled the Native States SimiUr 
rule extended over a small part of Java and over most 
of the Outer Islands 

Indonesia Wins Independence 

Through the 1930 s the chief problem of the Dutch 
was Japan s ambition to gam control of southeast 
Asia The Dutch hastily strengthened the ladies de 
fenses but Japan overwhelmed the islands q 1912 
Boon after fighting started in the Pae fie (see World 
War Second) IVhen Japan surrendered (1W5) Indo 
nesian nationalists demanded immediate independ 
ence They fought against the Br tish who came to 
1 berate the islands from the Japanese and restore 
order then against the Dutch when they relumed to 
set Up again the Netherlands rule 

The fighting ended temporarily in I91G when the 
Indones ans and Dutch s gned an agreement provi ling 
for a gradual transition from colon al statu* to self 
government Under this agreement the Netherliiids 
recognized the Indonesian Republic (consisting of 
Java Sumatra and Madoera) The agreement also 
provided for estabi shing by Jan 1 1919 a United 
States of Indonesia wh ch would join the Nether 
Lands in a Netherlands Indonesian Union 

The Dutch claimed however that the Indonesian 
Republic d d not restore order and in 1947 they seized 
ke> areas A truce fixed by the United Nat ons failed 
The United Nat ons then cen«ured the Dutch for re 
press ng Indones an trade In 1949 both s des obeyed 
a cease-fire order by the United Nations and arranged 
Reedom for Indonesia 

The new nation the Umted States of Indonesu was 
created Dec 27 1949 It was made up of 16 former 
provinces but the federation was loose and unwieldy 


OnAug 17 19o0 tadoptedacentralpvemraentand 
became the Republ c of Indonesia with Jakarta Java 
as capital In 1954 the republic broke its last Imk with 
the Netherlands w tbdrawmg from an autonomous 
union (For historv of the republic sre In lonesia ) 
Ebony The saying black as ebony sugge ts one 
reason why this wood is u'ed for piano keys inlaying 
cab network and kmfe handles Cahinetmakers value 
It for Its jet-black color and ability to take a high 
pol sh 

Ebony wood i« obtained from about 15 species of 
tropcal and aemitropical trees which grow m the 
East Jnd es fed a and Africa Ceylon and southern 
India are the leading producers of the true ebony of 
jetJ>la<.k color Only the heartwood of the (rue eoony 
IS u<cd because the sapwood IS white Some species 
yield a brown wood rather than a black One species 
the persimmon grows in the United States from 
Connecticut to eastern Teias (see Persimmon) 

Most commercially important ebony trees lieloog to 
the genus Duipyros of the fanuly Aiienoceae Cb pf 
among them are Dtospjrot ebenum of southern Ind a 
and Ceylon and Dtospyros melanoii/hn of the East 
Indies which yields Macassar or Coromandel ebony 
Echo According to an old Greek myth a beaut !ul 
i^mph named Echo fell in love with Narcissus but 
he did not love her She pined away until her vo ce 
had oofy strength enough to «hi per the last iiord 
of any she heard 

Tills was the poetical Greek explanst on of an echo 
The eeentifie explanation is that sound naves are 
reflected from flat surfaces An irregular surface 
breaks up the waves just as a rocky shore breaks 
water waves into spray A smooth surface such as 
the s da of a cliff reflects sound waves and we hear 
(he reflection as aa echo 

Because the reflected naves have lost strength 
they cannot be heard until the or gmal sound has 
ceased If you are about a hundred feet from the re 
fleeting aurface you hear only the final syllable of 
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should see trro eclipses evErr lucutfc— crs cf 
the sun and one of the moon. Bui the non 
mores in an orbit iThich is toted smerhi: 
aimr from the orbit made br the earth h h 
annual Joamer around the sun. and fur that 
reason eclipses are compjaratirdr rare. ILm 
may be as many as four of the sun and imr 
the moon in a year, or there may be no ecups 
of the moon and only tvro of the sun. Innaaj 
cases, of course, these eclixEes are only panhl 
and from a sin^e sjxjt on the earth it is z~ 
likely that a total solar eclipse rrill be ccKre: 
more than once in 300 years. An ‘•'amuhr' 
eclipse is one in vrhich a consideraKe rin c. 
the Fan is stiD visible around the edrecfue 
moon; it occurs irhen the moon is fmhsS 
from the earth. 

It is little TronderthatprimitrrepKoaeru? 
frightened by a solar eclipse. Forapericcc’ 
seven minutes or less the earth is p’masd h 
darkness, the stars £a=h out, Soimrs else nr. 
birds go to rest, and cattle in the held bermi 
restless and terrined. .Around the edas c: 
the moon con be seen numerous rcse-co'us; 
prominences, vrhile shooting stili Krnu" 


thcr back. 


-hat you caE If you take your stand i 
moro and more syllab’es can be beard. 

Isaac Xerrton useo the echo in a corridor at 
Trm^ College, Cambridge, to measure the spy-c-d at 
nrhia sound travels. Stand-mg at one end of the 
«3rndor be started a group of sound imves br stamo- 
mn ins foot. Tnese vraves trere throvm back bv the 
wall at the far end of the corridcr. He timed th» ic- 
tervs! between stamping his foot and hearin'- 1^-’ echo 

^ I — ro me waH ana and from 

mese ractors fm calculated a speed for sound wHch 
was^ within a few feet a second of the si>Kd which 
mooem science has determined f«e Sound). 
EcLlPpu The F-rimitive Xorsemen thoucht t>-> 
srm ana moon were pmsued by two enormouswoi-.-^' 
..no no- ana then very nearly succeeded m devourin" 
erne source o: light. Even tin recent ds^ th» 
Chinese relieved a solar ec!ip)se was cam-ed bv a great 
Q-mgo_n attempting to swaEow the sun. On -ch 
^_ons they woidd go ont into the streets and seTun 
a temSc am to inghten the monster awav, 

Tne la^ ^ not so romantic, thouhh it would b° 
n«i.- the to say the sun and m^m and ea.4 ^ 
pmymg hide ana seek with one another A k*’-- 
ecL^e rrhen the m.>m gets between 

and eartm obscur^ the sun from our view. A 

on the oth^ hand, is caused by the sh^ 

• ea. Ji on tne moon when ti.o earth is 

between tne moon and the ran. «*- m i_ 

astra^t line drawn throndi th° =uii .=-’d 
earth ana eitenamg hevond th= eamh on 
Fde. If the moon in its montu44, 
plaisl tl^y. tbreo fiV? 

OP. =d. of tip ,«h 


often millions of miles from the snriace cf tie 
Fan — ore streamers of piearly light which ccnsnhns tie 
o—ozn. This can best be ohser.’ed during an edinss- 
though it can also be seen with the corosagrapb 
Obscnmtojy). Scientific expieditions are siwsj? smi 
to places where a solar ecUpse is visible. 

The scribes of ancient days often noted d'^n 
the occurrence of eclipses, ^merimes the 
hiding of sun or moon altered the course cf 
by arousing the sup^erstitious fears K the pec?*- 
By means of mathematical computation, astmnnaeE 



can now determine exactly when these evenh — 
hfive taken place. One celebrated example 
tKmed by Herodotus, when the hledffi and 

fitting for five years, laid down then" sim= m. 
made peace because of the occurrence o: s 

®^dipse just as th^ were about to go into bn ttl^ 

date has been fi:^ as ilay 5S5 b.c. 
ote beades the earth edipee their safelliies, ana 
stars are sometimes darkened by compranion bp^^ 
but these phenomena are usually called ‘'occults^^^^ 



HOW THE MOON HIDES THE SUN^S FACE 
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ECOLOGY— r/ie Study of Community RELATIONSHIPS 
Among Plants, Animals, and Men 


■T'COLOGY {? 161 6-ati 
^ Pew hving things 
stand alone Where we 
find One kind of plant or 
animal we almost always 
see other kinds near by 
In deserts and in cold 
regions the number of 
different kmds easting 
together m one place 
may be small In more 
favorable regions thou 
sands of species may 
dwell on a single acre But in every instance ne can 
be sure that the plants and animals found together 
are not associated with one another by mere chance 
We know first of all that each kind of life is suited 
to the physical conditions of the spot w here it lives— 
the kind of soil the amount of moisture and light and 
the tarying temperatures and seasons Second we 
know that each of them is living there because for 
the time being at least it is able to hold its own in 
Its relations with lU neighbors What we may not 
realise is that the continued existence of such a group 
or Itit community is a matter of delicate balance and 
of compLcated adjustments among its members Some 
aery slight change the remoaal of a s ngle species 
from the group or the add tion of a new species may 
have astomshmg results 

TYPICAL PLANT SOCIETY 


If you told a farmer 
lot example that he 
could mctease the red 
clover m hia pasture by 
adding a number of do- 
mestic cats to his house- 
hold he might not take 


iy Yet the relation be- 
tween cats and red clo- 
ver 18 clearly explained 
in Darwm a Ongm of 
Species The cats will 
kill field nuce This will sav e the lives of many bumble- 
bees whose nests and gruba would otherwise be de- 
stroyed by the mice This m turn w ill mean that there 
will be more bumblebees at work fertihamg the clover 
btossoma— a task for which they alone are fitted And 
the more thoroughly the bloesoms are fertilited the 
mote eeed will be produced and the r cher will be 
the next clover crop 

Ecology deals with plant and animal commuml es 
It treats of the relat one of living things to the world 
ID which they live that is to say their environment 
It mveatigates chains of cause and effect like the cat- 
mouse-bee-clovrr example g ven above It suggests 
ways ID wb ch we cao read nature e secrets more 
iDtelligeDtIy sod apply our knowledge to make the 
forces of nature serve us more effectively The name 
IN A SEMIDESERT REGION 


HO VGH Ecdogy ji one cf Ote yottn^esl of the science* 
•A It IS one of tht most mportmt for tht future of mankind 
It studies tA« relation* td livnv thmgs Ut the world m which 
they live end feds us among oOter things how ue tan most 
effeelwely use and conserve our resourees Many of the 
most pressing problems of today are ecologietd How can we 
make the best use of our londf How cm we save our sod, 
OUT forests and our wild bfet How eon we reduce the great 
losses caused by hatmftd inseclst These are samples of the 
practical guestiora the ecologist asks and tries to answer 
Few of us will become erologisis but we can MI better under 
stand the world we five m and better adjust ourselves to it if 
we know somefAintr about Ecology 
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of this branch of science is newer than the subject 
it covers. For men have alwaj-s been concerned with 
the problem of life and emironment. 

I. THE NATURE AND PROBLEMS OF ECOLOGY 

Even before the days of science, the wild hunter 
who knew that deer must come to the salt lick for 
salt was a practical ecologist. So was the fisherman 
■n ho knew that a flock of guUs hovering over the water 
marked the position of a school of fish. So uas the 
native doctor who sought for his herbs in the proper 
soil at the right time of j’ear. Before the days of 
calendars men used ecological facts to guide their 
yearly round of work. They planted com when oak 
leaves were the size of a squirrel’s ear. And the noise 
of geese fl 3 ’ing south was a warning to prepare for 
winter. The scientific stud}’ of such things was for a 
long time— until perhaps 1850— knorni as Natural 
History' and the man who studied nature out-of-doors 
was called a naturalist. jMeanrrhile Natural History 
was being broken down into special fields, such as 
geology', geography’, zoology', and botany, and the 
students moved indoors. They' 
did their work in the laboratory 
with the aid of the microscope 
and other apparatus. 


Some Questions Ecology 
Tries to Answer 

But while scientists were busy’ 
in the workshop, other men 
were working out-of-doors with 
living things, in field, forest, 
stream, and ocean. Forester, 
rancher, farmer, gamekeeper, 
fisherman— all worked daily 
with living things. Often they 
found themselves asking help 
from science. But many’ of their 
questions could not be answered 
in the laboratory. 

The forester, for example, 
wants to know why trees do not 
thrive on the prairie, the desert, 
the high mountain tops. He 
also wants to know why certain 
trees live together. Why is 
hickory' usually found with oak, 
and beech with maple? 

The rancher wants to know 
how to manage his pastures so 
his cattle will thrive. And he 
needs to knowhow such animals 
as coyotes, rabbits, hawks, and 
ppheis affect his busmess. Almost every part of the 
farmer s w ork is a problem m ecology. The gamekeeper 
sooner or later tods out that his job means much 
more than keeping out one set of hunters so that 

lo of food to eat m all seasons of the 

y ear, places to hve and raise its young, and the kind 
of cover it is accustomed to. 


INFLUENCE OF ALTITUDE ON 
V'EGETATION AND POPULATION 

The upper half of the pictograph on the op- 
posite page shows therelation of alUtude to veg- 
etation in three different latitudes — in Mexico, 
in the French Alps, and in Iceland. 

In the diagram representing Mexico, palms 
stand for tropical vegetation. Above them are 
shown hardwood trees, grain fields, and the 
semidesert vegetation that exists at those al- 
titudes when the climate is too dry for trees 
or grain. higher are shown the evergreen 
trceSi for m ng the timber line. Beyood them 
comes an area of scrub vegetation, and at the 
very top, above 15,000 feet, an entirely barren 
region commonly covered wth eternal snows. 

In the diagram of the French Alps the lower 

levels show hardwood trees, grain fields, cul- 
tirated pasture lands, and vineyards, with 
evergreens, scrub, and barren lands above. 
But noUce how much less elevated are the 
vegetation belts than in Mexico. The ever- 
Breens, which in Mexico live at 12 000 feet 
flounsh at 5,000 feet in the Alps. ' 

In the cold eUmate of.Iceland Uie evergreens 
enst at sea level and the upper limit of scrub 
vegetation is 3000 feet. 

The lower half of the piefograph shows how 
the populaUon is distributed in the three re- 
giOM. NoUce that in Mexico the densest pop- 
ulation IS found around 7,000 feet above sea 
level. If you have already discovered whv. 
then you are a good amateur ecologist. Where 
*ood-growing area of Mei- 

Iceland, It has no nch food-producing area. 
It supports about the same number of people 
to the square mUe as do the tropical forests 
along the coast of Mexico. 


The fisherman finds that most fish will not do well 
in muddy rivers, so he has to know why rivers become 
muddy' and filthy. He becomes interested in the man- 
agement of the landscape when he discovers that the 
troublesome mud comes from land where trees have 
been cut, or from cattle ranches that have been badly- 
handled, or from farms that are running down. 

If the fisherman lives near the ocean, he wants to 
know what makes the fish abundant in one place and 
scarce in another. He must know the feeding and 
breeding habits of the fish from which he makes his 
living, and of the smaller animals and plants upon 
which the larger fish must feed. 

Wide Scope of This Young Science 
All these are ecological problems. To answer them 
the ecologist must know something of a good many- 
different sciences. He must understand biology, 
vliich is the science of li\-ing things, including bofany 
(plants) and zodlogy (animals). He must understand 
the science of w-eather and climate; of rocks, earth, 
and soil; of -n-ater and its behaa-ior. 

The word ecology' was coined 

in 18S6. It comes from the 
Greek word oihos, meaning 
“household.” This is the same 
word from which economics 
takes its name; but economics 
deals with human busmess, 
avhile ecology deals with na- 
ture’s housekeeping. 

Ecology’ must look into fe 
past and the future. The condi- 
tion of a forest or a field today 
cannot be understood without 
knoaving its earlier histoiy. In 
traa'eling across the Bocky 
Alountains we often see gmat 
stretches of light-green asjKn 
trees, w-hile near-by mountains 
may be coa'ered aa-ith dark-green 
fir and spruce trees. This sho^ 
that a forest fire destroyed the 
ea-ergreens where the aspens 
stand today'. The ^pens nre 
fire trees, coming in 
ground scarred by' fire. 
are worthless for lumber. Ii fc 
watch through the years, we 
tod that young aspens do not 
come up in the shade of tbeo 
Often, before the aspen tr^ 
are 40 years old, spruce , 
seeds begin to germinate in their shade, and in 
course oftimethe ea'ergreens regain their lost tern o^ 
This illustrates what is meant by' saying that ecoIOo. 
is a way’ of looking backward and forward in tims- 
II. THE ECOLOGIST AT WORK _ 

Suppose we look next at a few practical 
which the ecologist has helped to solve. Let , 
first a very simple one. In 1913 southern Ohio nso 
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a destructive flood, sometimes called the Daj-ton flood. 
Tlie people were determined that this would not hap- 
pen again. Thej' built great dams of earth across the 
vallej's north of Dajdon to hold back the flood waters. 
But the sloping sides of these dams were mostly gra%’el 
with a little clay. They washed away verj’ ea-sil}-. It 
was necessar}' to get some kind of cover on these steep 
slopes as quickly as possible. 

An ecologist was asked for his ad-vice. He knew 
what plants would grow best in such places and recom- 
mended that alfalfa and clover seed be scattered on 
the hillsides, followed by brome grass and Japanese 
honeysuckle. Today the slope-s of the dams are cov- 
ered with a fine turf which holds them in place, while 
manj’ of the hiUs on neighboring farms have been 
-washed and cut bj’ running water. 

Somewhat like this is the valuable work done in the 
“dust bowl” region of Texas, where the sand3’ soil of 
that dr3- countn,- had blown into great dunes or heaps 
as a result of plowing it for wheat. To level off these 
dunes with machinery would be veiy e.xpensive. So 
the ecologist at work there found plants which would 
grow near these shifting dunes. Those in front of the 
dunes caught and held the soil as it blew into them, 
while those behind the dunes kept the rear from 
blm^Tng deeper. In a remarkablj" short time the wind 
had leveled off the high 


tops of the dunes and the 
vegetation had anchored 
the soil in place. 

Measures to Conserve 
Our WUd Life 

A good example of eco- 
logical work vith ani- 
mals is to be found in the 
studies of ducks and 
other migratory wild 
fowl. When these birds 
grew scarce, state and 
federal agencies sought 
waj's to protect them and 
increase their numbers. 

Thej' first recom- 
mended laws to forbid 
shooting in the spring as 
the birds were fljdng 
north to nest. Each fe- 
male killed in the spring 
meant one less brood re- 
turning in the fall. Fur- 
ther studies showed that 
many^ of the breeding 
places were being de- 
stroj’ed by careless drain- 
ing of the land for other 
uses. Often such places 
were not fitted for per- 
manent agriculture and 
so the money expended 
in draining them was 


stopping air invasions by insects 


•svorse than wasted. Bj' capturing birds and putting 
numbered aluminum bands on their legs, their breed- 
ing places and movements were traced and it was 
shown that the problem was international. As a result 
of this discovery, it became necessary' for the United 
States government to -work in close cooperation with 
its neighbors in Canada and Me.xico. 

It became important, too, to know about the food 
habits of the birds. For it is not enough to protect 
the birds from hunters or to see that thej’ have places 
to breed. If proper food for them is not available, 
they will staiwe and disappear anj'how. Experts ex- 
amined the stomach contents of manj’ thousand birds 
from all places and at all seasons of the j'ear. From 
their work we learned that this food consists largely of 
plant materials which are most abundant under favor- 
able natural conditions, and that to proride these 
materials it is necessary to have areas undisturbed 
by man and uncontaminated by the poisonous wastes 
of his factories and cities. (See also Birds.) 

A Mistake That Had to Be Corrected 

The ecologist sometimes finds that measures which 
seem practical to the average man are really mistakes. 
A few years ago both cougars (mountain lions) and dea 
were abundant in Grand Canj'on National Park and in 
the adjacent Kaibab National Forest. Because cougars 

preyed on deer, hunters 



-were allowed to shoot 
them in the Kaibab until 
thev almost disappeared. 

With their chief nature! 
enemy gone, the deer in- 
creased so rapidly that 
thev consumed more for- 
age' than the Kaibab 
could produce. They 
stripped it bare of exerj 
leaf and twig they could 

reachanddestroy^lai?e 

areas of forage in Ibe 
Grand Canyon Park as 
well. The deer grew fe^ 

ble, and many of them 
-were born defective. 

Finally it was found ne^ 

essarj' to throw the fote^ 

open'tohuntiiig and thru 

reduce the size of ® 
deer herd to the fcedin, 
capacity of the range- 

The cougar, on the othe 

hand, was protected, m 

the hope that 
survivors would multipk 
and that cougars 


be t'pesfs 5® foreiea ports may 

inspected and fumigated with planes are thoroughly 

The InnUg?,nr w«r, ‘ 


a - a- a. they arrive. 

a gas mask for protectioa. 


would 

then resume their anciffl 
function of keeping 
deer herd down nno 

of killing those deer no 

-vigorous enough to 



good breeding stock This 
IS only one of many instances 
to prove that interference in 
the balance of nature cannot 
safely be undertaken with 
out careful study 

Control of Pesta 

^ith the aid of ecology 
new and better methods of 
deal ng with insect and other 
pests are being developed 
America suffers especially 
from such pests because 
many of them have been in 
troduced from the Old 
^orld where they had been 
held m cheek by their natu 
ral enemies an I where the 
plants or animals they in 
fested had somehow become 
adjusted to getting along in 
spite of them Introduced 
without these checks and 
with unhimted food avail 
able because of the replace- 
ment of native plants and 
animals by domestic ones 
pests have often spread bke 
wildfire. 

Our first efforts to control 
these pests were a good deal 
hke cell ng out the fire de- 
partment t\e tried poison 
sprays and other violent 
means These methods are 
expensive and not always 
successful Gradually wears 
trying to replace these emer 
gency methods by measures 
W'hich enable us to get along 
m spite of the pests just as 
we prevent fires with fire- 
proof buildings and other 
precautions W e have found 
in some cases that severe 
damage from certain pests— 
lor e\imple the Mexican 
iiseUsafid theEuropesacom 
borer— IS confined to crops 
grown on particular types of 
soil or under certa n condi 
tions of moisture By chang 
mg our type of land use we 
can fo 1 the insect We can 
control some msects by bnng- 
mg in theiT parasitei or other 
enem es from the lands w here 
they origmsted This has 
been done with scale msects 
{see Scale Insects) 
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Also Tve are slowly beginning to see that by destroy- 
ing the breeding places of our native birds and other 
animals we have lost valuable allies in our endless war 
■svith insects. Recently when the sportsmen of Ohio 
came forward with a request to allow restricted shoot- 
ing of quail, which had been protected for j*ears in 
that state, the farmers blocked the proposal. They 
know that the cash value of a single quail on the farm 
is equal to that of at least a dozen chickens because of 
the insects it kills (see Quail). 

The conservation of our native birds, like the res- 
toration of our forests and rivers, means the opening up 
of an entirely new kind of work for the future. This 
■work we may call designing the landscape for civiliza- 
tion. As yet we have scarcely made a beginning. 

Finding How to Avoid Old Mistakes 
As further e.vamples of practical work which the 
ecologist has done, we may cite his studies of competi- 
tion among forest trees; the building of soil through 
the activities of plants and animals; the restoration of 
streams and lakes through better control of the land 
^mch drains into them; and the behavior of the root 
systems of plants. In the past few j-ears, great pron-- 
ress has been made in this last-named work. Already 
the study of this underground realm of life has given 
^ a much better understanding of prairie pastures and 
fields of growing crops. The effects of competition 
fought, mowmg, severe grazing, and burning ar^ 
much better understood than they nere before we 
Sf and behave. Means of avoiding 

old ^kes are at hand for those vho wiU use theim 
UI. IMPORTANT PRINCIPLES OF ECOLOGY 
Because erology is so new and deals with such com- 
pheated relatioi^bps, it is difficult to set dorm a list 
of laws or pnncip ^ and say: “These are the laS 
ecologiMl science. Many such principles are known 
but a stat^ent of them and an arrangement of them 

s"Si si t?SnX“'^'^ * “eht not 

tends to Iowa, and then disaplear« ® ^"^7 

the linden are found in forestsSe St 
Missoun, and the hickoiy a little 
yond that, only a hancffffi of LJre , 
including the bur oak, and thL thm ’ 

along streams. Kow a stnrlv found only 

will show that from Indiana to Keb^ 
rapidly becomes drier. Of the treesSS*^tl'^‘® 

IS most sensitive to drjmess and ® 

oak least so. Thus there is a re bur 

which the trees drop out from^TA^”"^ “ 

moves on west, moreover, new nlant<! 
suited to drier conditions Itf the ^PP®^*"^^oI»are 
starts in at Alabama an^moves ^ 

'•PMy leave ,h. Ive ™ 


sweet gum, and the persimmon— trees which require 
long warm summers and mild winters. 

In short, every kind of plant and animal has a cer- 
tain set of conditions of moisture, light, temperafuie 
and so on which are necessarj' to its growth. Mere 
such conditions do not exist, the plant or animiil an- 
not survive without artificial help. Man and his dog 
seem at first to be exceptions to this rule, for they live 
all over the earth. But even they cannot lire beneath 
the sea, or in the highest layers of the atmosphere 
They too have their limits. The fact that their limits 
are so -wide is due to man’s capacity to provide what 
we might call artificial conditions, through the making 
of fire, and the building of shelters, and the use of 
clothing and tools. Without these aids, much of the 
earth would be closed to man as it is to the polar bear, 
the camel, and the beech tree. 

Communities of Plants and Animals 
Closely related to this is a second principle, already 
referred to at the beginning of this article. Flanli ad 
animals tend to group themselves into definite asm'y 
tions hnoicn as communities. The groups of forest frees 
described above make up one great community caEed 
the Eastern Deciduous Forest of North America. The 
dropping out of one tree after another was really the 
shading off into another community, called the Gras- 
land Formation or Prairie and High Plains. A tluni 
great community is the Desert. Within these hrp 
communities are smaller ones with their proper aa- 
mals and plants. The bison, the coyote, and the jack 
rabbit were part of the Grassland community, just as 
the fox squirrel, the wood pigeon, and the blad b^ 
were part of the Forest. Furthermore, the Indiaa 
tribes who lived in these communities were really pad 
of them because they had to suit their methods of pf' 
ting food, shelter, and clothing to the conditioc: 
around them. They were interdependent with tk 
plants and animals among which they lived. 

Succession and How It Is Brought About 
A third great principle is this: Existing commurdbet 
are the result of a long period of growth and detelopae^ 
During this time they gradually become chan^ 
untD, as we say, they fit the conditions under whio 
the community exists. The coming in of aspen afta a 
fire, with its eventual replacement by spruce and fc 
mentioned earlier in this article, is an example of su 
a change. Any change in a community, whatevernisr 
be its cause, is known as succession. Among the 
of succession are changes in the pattern of clima e, 
changes in the pattern of land surface; ctanrs 
brought about by the community itself; 
due to the introduction of new forms of life. The ' 
includes the "very serious changes produced by 
As an example of the effect of climate chan^ 
^ve the drought of the 1930’s in the prairie 
This was only a temporary change. Yet it resul 
the death of many kinds of tall moisture-loving 
and their replacement by smaller, drought-res- ^ 
graces and weeds. As the climate grows more m 
again, the old grasses will doubtless return slow y- 
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Over longer periods more gradual and lasting changes 
occur. The five great ice sheets of the Glacial Period 
came down over Xorth America and Europe and the 
belts of northern life moved south ahead of them. 
Each time the ice melted back, the plants and animals 
moved north once more. These changes took thou- 
sands of years. (See Ice .Age.) 

Changes in the pattern of land sim'ace take place 
slovrly and on a large scale, when mountains are formed 
or new land rises up from the sea. More rapid is the 
action of wind and water in carving the surface of 
the earth, wearing away hills and filling vallej’s. As 
this erosion takes place it change conditions. In 
the absence of plant life it proceeds veiy rapidly, but 
a cover of vegetation tends to slow it down. 

Ravines are at first deep and narrow, cool, moist, 
and shady. In such places one finds ferns, beech 
trees, and hemlock. But as the ravine widens and is 


less protected, a drier tjgie of forest takes possession, 
for example, oak and hickory. 

Changes are also brought about by the community 
itseh'. Every living thing helps make the world some- 
what different from what it was before. The weeds 
growing in a vacant lot produce shade and keep the 
ground from drying out. They bring in insects and 
bM*. and they enrich the soil by decaj-ing when they 
die. And while the bare ground was the best posdbfe 
place for the sun-loving weeds to grow, the weedy 
^und is better for shade-lo%dng shrubs and tree seed- 
lings, or, f^her west, for native grasses. So m the 
course of time the weeds are replaced. One can ob- 
=erve s imilar changes at the margin of a pond and 
upon sand dunes, bare rocks, or banks of clay. Wher- 
ever such changes occur, the combination of plant and 
animal life changes until it is of a kind which is able to 
make the best use of the new conditions. Thereafter 

the community remains fairly stable. Such a stabilized 

community is known as a cUmax communiUj. .A climax 
community may be regarded as the most efficient 
well-balanced, and permanent form in whi-'h living 
thmgs can make use of available materials and enprg^? 

A^ when^a a new form of life appears in an 
pea from which it has been absent before, it enters 
into competition with forms alreadv there Somp- 
times It IS astonishingly successful, as the EndMi 
sprro .> and the starling have been in Amprica since 
their m^u^on from Europe. At other times it 
makes little imprp=ion. The Chinese ginl- pn tree 

State, b^ 

^ man; on the other hand, the Ob 
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Warburg Hall of Ecologj* and Consen-ation, show 
the changes in a section of Dutchess Coantt thrc:;i 
the years. Starting with the original forest, a serk: 
of dioramas show how man changed the area Iv 
his invasion, exploitation, and destruction of natesi 
resources. 

The Interdependence of Liring Things 
.A fourth great principle may be stated as follow;; 
Other liring things are an imparianl -part of Ur tr- 
tironmcnt. The wheat crop of the farmer can eds* 
only with the aid of miiiads of invisible bscieri 
which work in the soil. The oak tree furnishes the 
squirrel with shelter and food. In his turn, the sgtinei 
often plants acorns — not intentionally, but because he 
forgets or fails to find those which he had buried in the 
soil for future use. The jmcca, or Spanish bavond 
plant, cannot form seed without the aid of a littk 
moth whose j'oung feed on its seed pods. The yntc 
can be made to grow in many place where it is k‘ 
found, but its natural occurrence is limited fotheasi 
in which this little moth is found (see Yucca). Use 
are all sorts of relationships among and between plirt-- 
and animals, some beneficial to one or both, 


destructive. 

In a certain sense, man is one of the most depecfe: 
of all liiing things because he is one of the new^*- 
He is adapted phracally to the world as he fonca r. 
not as it was back in the Coal .Age or the .Age of ri£h'& 
It is impossible to imagine ciidlized man. for e-xanp* 
without the great group of grasses which pasture is 
domestic animals and furnish him with cerrals. Tbs 
grasses did not appear on earth until long 

Coal Age. Alan is dependent, too, upon soil wbcas 

a product of the activity of communities of plants an. 
animals (see Soil). 


Competition in Xaturc and Human SoaetT 
This brings us to a fifth great principle o; 
which concerns competilion. Competition is an injxr' 
tant kind of relationship in which two living thlz5 
“seek” the same required condition or material tcri 
the en\-ironment. Roots of trees compete for wa;^, 
their crowns for light. Rats compete with iKS ic- 
stored grain. Competition is, of course, meet 
between those If-ving things whose requirements are 
most nearh- alike. It should therefore be most sev^ 
within a single specie — among woR'es for meat s_. 
cattle for grass. It is often bitter and deadl.y 
men. On the other hand there is generally wiiim t^ 
species a lattem of behavior, even of coop^retb- 
which leads to an adjustment. In nature one sefe^ ^ 
in the beehive, in the spacing of trees in the ' 
in the nesting pattems of birds. Today man 
problem of achieving a similar adjustment, < 1 =-- 
rational mean.=. If unchecked, the outcome 
competition is war and destruction. ^ 

quently such war destroys the very thing 
the groups are competing. Some measure 
be had when we realize that a single shot 
one of the largest modem cannon ma}' cost as rcu 
a simple dwelling house for a familj’ of three- 




lh/oa(b 
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To these five general princ plea of ecology others 
m ght be added and they all might be stated very 
differently by different workers Even so they seem 
to md cate clearly enough two important practcsi 
conclua ons for people of today 

IV SOME PRACTTICAL CONCLUSIONS 

The first la this Man has destroyed the Cfflnmuni 
ties of nature and is attempting to set up his own 
He must study the prmc pies which govern commum 
t ea m nature f his own new ones ate to be pennan^t 
In his new task of redes gnmg the landscape he news 
the assistance of ecology And like the ecolog st be 
must think less about conquering nature and more 
about learning how to work w th nature ^ 

In the second place man must real ze his nterde* 
pendence w th the rest of nature mclud ng his own 
k nd He must find ways of conttoU ng and ad usti^ 
the eternal process of compet t on so that he will not 
destroy the means of h s own eMstence 
What Gan We Do? 

Cl male -We cannot change cl mate except on a 

small scale by making a windbreak or bu Idingagreen 

hou e We can ho vever fit our activ ties to the pat- 
tern of cl mate Th s means producing plant and an 
Dial materials m the climate best su ted to them sna 
I managmg our farms and other lands to fit the average 


Duu i«fu(e prorus tb* Tuut’of tucb coasemuoa 
climau in a pace nstead of the exceptional There 
are places where late spring frosts iiB the peach blos- 
soms five years out of six In such places man ought 
to grow soing t hm E else and give up h s peaches The 
eer ous dust storms of the 1930 s were due to the fact 
that land was fdowed up in wet years to gro v wheat 
and blew away m the dry ones Much of t should 

have been left m grass ... 

Smi —So I IS the result of the prolonged activ ty 
of living commun t es t is al o a measure of the 
cspac ty of an environment to support 1 fe It forms 
veiyslowly perhaps an inch m 500 years-and may 
be lost very rap dly-an nch m a single ra nstoim 
Therefore t is necessary that man should plan his 
use of the 80 1 so that it may be kept in place and im 
moved instead of bemg lost or destroyed There is 
jlL) a difference m the fitness of var ous soils for spe- 
cific purposes It s not w se or economical to use a 
EOil for the wrong purpose 

Water —Like soil water is a measure of the abun 
of Me The moisture supply depends not only 
nnon the amount of ram but upon the amount that is 
k^where tfaUs Many of man s actmt es inbuUd 
mTioads and drainage d tches m destroying the 

forest and the grassland and mmisbandlmg bis plowed 

figMa cause the water to run off first brmging on 
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floods and later dryness. Furthermore, this running 
water carries the rich soil mth it. From this it follows 
that man should study the movements of water and 
contrive to handle them in such a way that tliis water 
will do him the most good. (See also Floods; Drought; 
Land Use.) 

Living Communities.— The conummities which 
man establishes consist of a few kinds of plants and ani- 
mals, frequently managed in such a way as to injure 
the environment. The natural communities which 
they replace generall}^ improve the environment. Fur- 
thermore, these natural communities— notablj' forests 
and grasslands— jdeld many products and sources of 
pleasure to man. The fact that a great deal of land for- 
merly cultivated is now 13’ing idle and useless suggests 
plainly that it ought to be restored to the natural 
communities which once occupied it. Perhaps also bj- 
studj-ing natural communities man will learn how to 
improve the artificial communities represented by his 


fields, gardens, orchards, pastures, and bamj-ards. 
The insect-eating native birds which breed m the nat- 
ural community represented by an uncut patch of 
trees or bushes are among the farmer’s most useful 
helpers. 

Conipeiition.— The most bitter competition, as vej 
said above, can be between members of the same ejk- 
cies whose requirements are most nearly alike. That 
this can happen among human beings is evident froa 
the relentless conflicts of the business world and of the 
battlefield. But the various species of plants and am- 
mals also have ways of getting on together avith otheis 
of the same kind which lessen the evil of competition. 
The obligation upon man to take similar measures 
should be clear. Among the most powerful instru- 
ments at his disposal are scientific understanding!:;' 
his ecological problems, cooperation in sohdng them, 
and a spirit of mutual good will. (See also Ecology ia 
Fact-Index at the end of this volume.) 


The PRODUCTION a7id DISTRIBUTION of WEALTH 


■pcONOMICS. Imagine that we should be ship- 
wrecked with a group of other people on a fertile 
but uninliabited island, with the prospect that none 
of us will get off for a long time. We would find it 
necessary to make a li\ing by using the resources of 
the island with the aid of whatever tools we might 
have been able to bring ashore. 

Thinking how such a group would plan and work 
is helpful iu_ understanding economics, because eco- 
nomics studies the ways in which people plan and 
work together to secure things that gratify their 
wants— that is, to secure the goods and the sendees 
which make up what we call “a li\dng.” 

It is a mistake to think of a li\dng m too narrow 
or restricted a sense — as including only our food 
dothing, and shelter. A lining, as the economist 
views it, mcludes much more: for e.xaraple concerts 
or plays enjoyed at the theater; the basebaU games 
we pay to see; journeys by motor, train, and boat; 
the doctor s advice, the dentist’s sendees; the poUcel 
mans protection against idolence, the work of the 
fire department; the services of public schools of 
city milk mspectors, and of street-sweeners ’ Tt 
mcludes ^ the things material or intangiL which 
we work to obtam as we pass through life. 

Some very few of the things which go to make ud 
our hnng we obtam without any effort. It cS^ 
nothing to enjoy a fine view of the moon, or the com- 
fort of warm sunshme, or of a snrintf wlnH- ^ 

of Ih, thios. Jjioh gj t, 

stavm for. Th^e are called economic goods and 
the stnvmg for them is caUed economic aS 
„ Materials of Production 

rt we contmue to unagine ourselves as narf of « 
shipwrecked group, we can easily see that tW ^ 
many problems which concern peode ^ 
of making a Uving. If we wemHob a 
would at once begin asking ourselves: L thTeTsu^ 


ply of good drinking water? Is the soil likely to 
produce good crops? Is the climate such that pr^ 
tection from heat or cold will be important at certo 
times of the j’car? Is there a supply of timber irhirh 
may be used for buildings or making implemeat:! 
Are there mineral resources of stone, iron, or coppei: 
A verj' important immediate question would be: Ak 
there wild animals, or birds, or shellfish, or fruits, n 
nuts, or berries which may be used for food supplj’ 
An economist thinking of these problems would 
H’hat are the natural resources of the island? rc* 
economists give the name natural resources to Its 
useful materials which nature supplies. 

Implements of Production 

Other questions that we would surely ask, u ^ 
were on the island, would be: Has anyone a gua- 
^’liat is the communit}’’s supply of kmves and 
passes? Has anyone brought ashore spades, or ho^ 
or axes, or matches, or flashlights? AH such thiB^ 
would be very helpful to the members of 
community' in using the natural resources wmen f y 
found. In the economic life of a developed 
like the one in which we actually' live such 
ments are also useful. Even more useful are 0^^ 
forms of tools, such as railroads, electric power p*.^^ 
paved streets, hard roads, office building, ma ® ^ 
and many other forms of equipment which we^ 
constructed to help us turn natural 
goods to gratify our wants. The econon^, 4 o'' b 
he were describing the situation on the islan , - 
the world at large, would use the 
designate all the implements used in n 

ral resources into consumable goods. Lap' 
defined as goods made in the past and used, n ‘ 
consumption, but to make more goods. _ 

Another question which would be very 
to us, if we found ourselves on the island, pij 
the question of man power. If all of us were v 
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and feeble, or very young and inexperienced, our andearthquaketako a toll each year, and wear takes 
chances of being comfortable, or perhaps e»en of * " 
staying alive, ^lould be poor. We would be mofo 
likely to be happy if our group contained a good |wo- 
portion of youth and strength, of maturity and w»- 
dom, and of persons nho had special skill m budding, 
farming hunting, fishing, cooking caring forthesick 
organizing, and planning Considering alltbephysical 
and mental ability of our group as a singV quantity, 
we may call :t the labor power of our community 
Labor power is the term econonusSs u^'e to name the 

entire world. ‘ 

Every factor which we 
haie seen to be of im- 
portance on the island la 
important in the economic 
life of a community, of a 
nation, or of the p»'ople of 
the whole world The 
basic factors of produe- 
tion—thoio things which 
are of fundamental im- 
portance — are ttalvral 
Tciourcet, capital e^ip- 
nieni, labor power During 
afi of our lives everything 
that wo may hope to ob- ^ 
tain M & social group T “ _ . 
mast come out of these 
resQurcee It is not 
strange, then, that wars 
have been fought to pos- 
Sess land, or coal-fields, or 
iron suaes, or to conquer 





people for the sake of exploiting thew labor 
As time goes on, we are making certain improve- 
ments and perhaps suffering certain losses id these 
three factors of production In the United States, 
for example, the people have used up a great deal of 
the timber supply, they have made considerable in- 
roads on the deposits of coal, iron, and copper, and 
they have consumed large quantities of tie natural 
gas and petroleum On the other hand, the pei^te 
have expanded their available natural resources 
greatly by discovery and invention When the West 
was opened it gave vast new farm lands The dis- 
covery of coal, iron, copper, and gold added to the 
physical resources Quite as important are the dw- 
covenes that have been made m the fields cd cheansW 
and physics When the steam engine was invented, 
for example, the resource of the expanding properties 
of Water as it turns to steam added untold value to 
the supply of Nature’s gifts Aclaevenients m w 
fields of electricity and radio have tapped otn^ 
resources undreamed of a few generatiiaw ago Ifi 
the capital equipment of the United States additions 


laigerone 

Amencan labor power has also increased, partly as 
s tesidt of growing population and partly as a result 
of ediKSfioa, which has taught men how to work 
more rffectivdy In the early days of the United 
Statev an increasing population was impiortant A 
bugLf population could make better use of the varied 
types of physical resources m the United States, and 
toere could be better specialization for producing 
various types of goods It is very doubtful, however, 
whether the Umted States 
now gams by further m 
cTea«!P8 in population As 
population has increased 
It has become necessary 
to utilize not only the best 
soil and other natural re^- 
boumes but much that is 
of second and third gtsd» 
When such rc'.ources are 
utilized, there is not as 
large a return per person 
as IS the case when only 
ihe bitter grade is used 
As the population has to 
apply Itself to poorer 
lands, and to coal and 
other fflijierala which are 
deeper in the earth or 
farther from factoriea, 
there is a strong force at 
work tending to make the 
average incomelebsthanit 
would be if the population 
were smaller and applied 


itself only to the better resources 

It IS of great unportance to production that >.ow^ty’a 
materials— natural resources capital equipment, and 
labor power -^ould be brought together and related 
effectively if society is to secure the greatest quantity 
and high«t quality of eeononuc goods The task of 
planning how natural resources, equipment and labor 
power shall be combined, is the task ol orponi'utiwi. 
Wbereverpeopleare found worbng in groups, organi- 
zatioa w to be found Even on our imaginary island 
iiion »»iieu viio we diould ptfobeWy dect a president or a general 

farm lands The dis- manager who vrould plan and direct the work of the 
others 

The OrjanUatloo of Economic Activity 
There ate several ways in which the work of 
ofganizuig our etonomie activity is earned on. A 
httl» of it la done by faraihes and a little by clubs and 
other such oisanizations. But there are two methods 
whwh Me ‘mportant far beyond any others Thetrst 
may be called organuahon by indiiadiMl enterprise 
Tbs annply means that we permit people who wish 
to oiganize part of our economic activity to do so. 
H a. man or woman thinks there should be a new 


v... Y V. „ .. ti. If a. man or woman tniaits were snoma ue a new 
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he or she may organise one. He is free (though with 
certain important controls in some lines of business) 
to put together the necessaiy natural resources, labor 
power, and capital equipment, in the waj’- that he 
decides is best. Every head of a businiss is an e.vample 
of an “enterpriser” (or entrepreneur, as French econo- 
mists call him), who is taking some responsibility for 
organizing our materials and producing some of the 
things that people want in making a li\-ing. 

Public Enterprise or Government 
A second way of organizing is by p^iblic enterprise. 
TVe have our national government, our state, county, 
citj’, township, and other governments, which are 
formed by groups of people as waj-s of getting thmgs 
done. Indeed, a government has no real purpose 
unless it is a sort of committee bj- means of which a 
larger group works to cany on economic activdtv. 

Some persons believe that it would be a good thing 
if we did away with the practise of permitting busi- 
ness and professional men and women to act as or- 
ganizers, that is, if we did away with indiridual 
enterprise, and earned on all of our economic activity 
by means of public enterprise. If we did this, our 
governments would organize factories, stores, raU- 
waja, warehouses, doctors^ services, and insurance 
just as they now organize public school education 
public health sendee, the mail sendee, the road and 
.street system, and the army and navy. The caiTj-in-z 
on of economic activity by governments, particularly 
if the governments also own the materials used is 
^^y caUed sodal economic actirity, or Socialism 
{see Sociahsm) Jhe chief e-vamples of social economic 
acrivntj- m the limted States are the mail svstem. the 
pubhc schools, and the army and navy, ‘in Russia 
at present practically all economic actiritj- is directed 
by the government (see Russia). 

•m,., Forms of Private Enterprise 
THnle pubhc enteiprise organizes governments as 
denc^ though which to work, private enterpriser 
organize businesses. Thus- ^ 

1. enierprisers do the larger part of our orgauiz- 

PiAho enle^,e uorlnng throuah goxemmrrUi— 

part 

schools and the postoSe^ P es arc the public 

business organiza- 
tion. These forms are the indivddual firm the ml 
nership, and the corporation. The indivddual 
a busm^r orga^ed and conducted br one imn^ho 
i^es m his busmess such funds as he can S-b 

Most small busmesses are individual firm- mn 

nership is a form of business organizSl'n-V*b 
on an agreement made betweeTtn-o or 
that they will cary- on busiTl^ 
times aU contribute monev; somell 
tribute money and other Work; and 
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contribute money and worL They share in tL; 
earnings of the company according to the agreeneii 
made. A corporation is defined at law as a legi 
peron which, though it has no flesh and blood, cz: 
make agreements, borrow money, and hire emploTee; 
just as a real peron does. Corporations are organind 
by the authority of the government, which gnt- 
corporate power upon application properly made tj 
a number of perons acting as incorporatois. Tk 
corporation is managed by a president and ofLer 
officer. The ownerhip of the corporation is drridri 
at the beginning among the incorporator and otis- 
who have subscribed for shares in its ownersiip. 
(See Corporations; Stocks and Bonds.) 

The indivddual firm is useful where the econozd: 
tasks undertaken are small in scale so that they ca 
be looked after by one man and financed with ccr 
paratively small means. A partnerhip may be desk- 
able where more funds are needed and where parteen 
can each contribute some kind of specialized skil 
The corporation has become the most important fern 
of business unit, because it makes possible, ctkSj 
through the sale of stock, the amassing of the ec^'- 
mous amounts of money needed for modem niaai- 
facture, transportation, and banking, and because Hs 
work, unlike that of the other forms, h not inteimpted 
by the death of partner or proprietors. 

The Guidance of Economic Activity ^ 

How do business men and governments decide wlsl 
things should be produced and made available to 
consumer? Put in another and perhaps a lar^ i^y 
the question is, How is economic activity guided? ^ 
To answer this question we must firt realize thsf 
our social materials are limited. There are tc. 
enough available at any one time to make all we wani 
of eveiything. Nor is it desirable to use our resource; 
at any given time to make only the things we 
the moment. Some raw materials, some of our Is^- 
power, some of our equipment, should be emglo.vi 
in keeping up and improving our productive reource; 
so that we may get a good supply in later years- ^ 
This is not all the task, for we must not only dea^- 
between present goods for consumption and the keep 
ing up and improving of our equipment, but we 
also decide what kinds of goods to make at preKUt ^ 
how many shoes, how many overcoats, how n^^ 
hats, how many houses, how many textbooks, -o» 
many pianos, and the kinds, sizes, and sbapB ^ 
each of these. And in building for the future we in'-^ 
decide how many- railroads, how many factories, ecv' 
many paved streets, how many office buildings, 
what kinds, sizes, and shapes of each of tbsM *>- 
can use. . , 

How do governments and busmess men use ' 
these questions? Those who are responsible ™ 
emments — congresses, legislatures, and boa^_ 
aldermen — usually decide by considering thoa t ^ 
which they believe it would be socially dasira -S 
have. On that basis it is decided that we will 
public schools, public parks, a sewer system. 




iiglted streets Business men however act on a dif pay for them Then by cost accounting and other 
lerent principle They make what they beheve will m^oda he determines as well as he oan the cost at 
pay best For this reason it may be said that oor vrfuch these goods can be produced or purchased 
econonuc system so far as busmess is concerned h and be decides to manufacture or buy and seU those 
E'uded by the profit mofine which it appears to him will be most profitable Of 

Ifow does a business man know what will pay course if a man is once in business if he has built 
He does not always know He makes the best faetonea and made contrscts for materials and equiiv 
«tiinate8 he can by means of market analyses to ment he cannot always shift easily from one hue of 
aetermme what goods people will buy inwhatquan production to another Nor are all business men 
bties they will buy them and what prices they will attested caily in what pays best Some have taste 
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and knowledge which influence them in their choices 
as much as gain. But it is no mistake to say that the 
chance for profit is the most significant and far- 
reaching motive of business men. 

It is not only the business man who is influenced 
by what paj’s best. When a business man or a gov- 
ernment has determined that a certain thmg — shoes 
or public parks — shall be produced, the social mate- 
rials which will produce them must be obtained. 
Although these are called social materials, most of 
them are privately owned. In some cases govern- 
ments can get materials in part by force or through 
sentiment. In war, which requires a stupendous ap- 
portionment of society’s materials to the making of 
armies and munitions, the Federal government secures 
men by draft or voluntai^’ enlistment. But except in 
such emergency cases, governments and business men 
alike must resort to the process of pajment. 

The Return from Capital 

Persons who own a natural resource or capita! 
equipment will sell or lease it to the highest bidder. 
If they lease it, the return the3’ receive is called renl. 
If thej' lend the curious form of capital called moner/, 
the payment is called interest. Persons with their own 
services to sell will work where conditions are best or 
salaries highest, or both. Their paj-ment, in return 
for their “time” capital, is called ^cages. 

Thus the profit motive is important in influencing 
the owners of tangible things as well as the owners of 
labor power to put the social materials which they 
control into ma^g one thing or another. Guidance 
in our business sj'stem is often said to be pecimianj 
guidance, because the persons concerned count in 
pecuniarj’- units — dollars— the relative advantages of 
doing or making one thing as compared mth another. 

Each of us as a consumer has a sort of vote as to 
what we would like to have business make. We vote 
with the dollars which we spend, but we do not have 
equal votes. Those who have larger incomes have 
more votes than those with smaller incomes. If the 
old phrase ^^rnone}’’ talks” h as meaning anj’where, it 
has it in the guidance of economic actixitj-, for to 
profits as expressed in dollars the business man and 
the owners of the factors of production listen closely 
in making their decisions. 

Financial Institutions of Our Economic Sjstem 
Obtaining the funds necessarj- to induce the ownere 
of natural resources and equipment and labor power 
to furnish these is one of the most difficult tasks of 
both businesses and governments. Businesses secure 
their funds in several ways. A man maj' have saved 
enough to begin a business as an individual firm. 
Several men with savings majq as we have seen, join 
to form a partnership, or subscribe for stock’ in a 
corporation which they wish to organize. In anj' tj^e 
of business, profits may be made from operations, and 
these maj' be emploj'ed to expand the activities. If 
still larger funds are believed to be necessary', a busi- 
ness borrows. When a business wishes to borrow, it 
turns for aid to other firms which are in the business 


of lending money. Among the important types of 
these financial institutions are the commercid bank, 
the investment bank, and the stock exchange. The 
commercial bank lends money for the daily uses of 
business men in trade and commerce, using partlj’ its 
own funds, and partly those deposits which have been 
made by storekeepers, factory' owners, you, me, and 
others who have “put our money in the bank.” Com- 
mercial banks usually' loan only' for brief periods, 
although they' may' renew a loan many times. {S^e 
Banks and Banking.) 

.A second source of funds, particularly for corpora- 
tions, is the investment bank. Such a bank makes a 
business of securing frmds needed for a longer period 
than the commercial bank is willing to lend. A cor- 
poration dealing with an investment banker prepares 
bonds, printed or engraved, which are signed by the 
proper corporation officers. The investment banker 
buys these and thus supplies the corporation with the 
needed funds. The investment banker, in turn, selL 
these bonds to investors at a price higher than he paid 


The Function of Exchanges 
The stock exchanges in New York and other large 
cities are of great importance in proxiding funds for 
business, because they serve as market places where 
bonds and stocks may be sold. People are more wil- 
ing to lend money to corporations, that is, buy the 
bonds of corporations, or to buy their shares, when 
they' know there are markets in which they can sell 
these securities if they wish. 

The abilit^■ of corporations to secure large funi 
through issuing stock and through borrowing has led 
to certain serious problems. Many' people are con- 
cerned because these companies thus obtain control 
o\ er such a stupendous amount of capital that thq 
can e.xercise far-reaching power, which may' be viewed 
as dangerous. The movement toward great concen- 
tration of wealth was earlier called “the trust move- 
ment.” It is now also commonly' referred to as “tho 
merger movement.” {See Alonopolies and Cartels ) ^ 
To some extent, governments secure their finances 
by the same method which private businesses use- 
They borrow from banks and issue bonds. They have 
one important method of securing funds, however, 
which private business may' not employ. This t 
taxation. Ta-x'es make up the largest single factor oi 
government income. (See Taxation.) 

Modem Production; The Mass and Machine Metho'^ 
With natural resources, capital equipment, a® 
labor power purchased, busine'^s or governmen = 
may proceed to production. It has now 
erally' recognized that in economic operations bo 
of business and government — there are usua < 
economies in large-scale production, or so-called 
production.” The chief saving comes becauK go 
and machinery' can be applied most jipj 

performing ox'er and over again the processes ^ 
for in such production. As a result, most moo ^ 
factories and power plants are repositories of v^ 
machine equipment. The extensive use of machineij. 
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although enonnously productive of goods, invcrfves ia called tpeeuihiahm of economy miU Still further 
” ' " ' ’ ' ^eeialiaatiOH easts within each one of the specialued 

busiiiessor^venimental units This division of Jabot 
among speciaiucd units would not be possible if they 
were not related or organised in some way. Yet there 
IS no general management of all of them They are 
integrated only by the agreements which they make 
m buying and selhng among themselves 

This great amount of 


undesirable factors. First is the nsk involved in la^ 
investment m a fixed form If a new invention makes 
an old machine useless, the mvestment m the mat^ime 
may be lost If a change of styles causes consumers 
to refuse to purchase the goods formerly produced by 
a great factory, its owners may find that its great 
machmes represent merely a financial burden For 
the workers, also machines 


have made serious prob- 
lems First of all, a ms- 
chmebyits very efficiency 
puts men out of work, 
and although such unem- 
ployed persons may even- 
tually find new places in 
the economic system, they 
do BO often only after 
senous privation and suf- 
fenng The huildmg of 
great factories has been 
responsible also for much 
of the concentration of 
people in to crowded cities, 
and thu in turn has given 
rue to many questions 
involvmg health, beha- 
vior, education, and gov- 
ernment (set City) 
Machines ea^ year cause 
an appallmg number of 
mduatnal accidents and 
deaths, and, noth their 
noise and monotony of 
operation, brmg fatigue 
and nerve etram in labor 
The good and the bad 
features of machme pro- 
duction exist whether the 
machine is employed by 
pnvate business ox by 
government, whether in 
an economic system of 
pnvate enterprise, or m a 
socialistic economy. 

Specialized Production 
Few smgle enterprises, 
whether private or gov- 
ernmental, whether farms, 
factories, or stores, attempt 
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buying and selling takes 
place in part in very 
highly orgaaired market? 
and m part m very infor- 
mal ways m men’s office? 
or by letter, telegram, sad 
telephone call In some 
cases the factors of com- 
petition are ever present 
and force prices up and 
down as supply and de- 
mand dictate In others 
there is much less com- 
petition, and gellew are 
sometimes able to secure 
much higher pnees than 
would be the case if com- 
petition were more keen 
The Work of An 
Organized Market 
Buyug and selling an 
so important in tymg our 
production into a system 
that at least one import 
tan t type of market should 
be described There are 
few markets better or- 
gamzed than those called 
the “commodity ex- 
changes ’’ One of the 
largest, dealing chiefly w 
gram, is the Chicago 
Board of Trade, where 
many milLons nf bushels 
of wheat, corn, and other 
grams, are sold each year 
Any farmer, country ele- 
vator operator, or other 
owner of wheat may send 
gram to a proper agent at 
any gram exchange 


to perform dl t^" processes necessary ^d^Wmn^) and have it offered 

goo* for consumers The farmer raBca^ ^ which usudly comes m carloads. 

It IS hauled to a large city by a railroad, g^ ^ and*^ graded by government inspectors 

LS^aro placed on tahV buyers examine them, 
^cb to retail stores, and affies are made to those who offer the best prices 

ftoduction of bread requires AB ewhanges are m continuous touch by telegraph 

ductioa is not completed until the bread is re y ^ millmg purposes, for export- 

be ronsumed , t „„ «monff me. and for storing are sent from all parts of the 

This dmdmg of the task of country to agents in the various large markets and, 

many units, which is common in out economic wo «»» 
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indeed, from all parts of the world, there is brought 
to bear on the grain shipped into the organized mar- 
kets on any given day the world’s demand for grain 
on that day. The prices in different markets are kept 
close together by inter-market selling called “arbi- 
trage” (see Boards of Trade). Thus any seller, 
even of a single car, is reasonably assured of securing 
in any market as much as is justified by the world 
demand on that day. 

In deciding what prices should be paid for grain 
on any given day, buyers 
and sellers also consider 
the supplies which may 
be available later. Such 
supplies can be considered 
because of a far-reaching 
sendee of the Federal gov- 
ernment in gathering in- 
formation about stocks of 
grain in the hands of 
farmers and other storage 
points both in the United 
States and in other parts 
of the world. Even the 
promise of crops now 
growing but unhan-ested, 
and the prospects of crops 
yet to be planted, as these 
are shown by weather and 
soil conditions, are in- 
cluded in the reports made. 

On the large grain ex- 
changes there is a market 
not only for grain actually 
shipped in on a pven day 
(called “spot” grain) but 
also for grain to be deliv- 
ered in the futme. On 
this market one may sell 
at a definite price but for 
a deliveij' in some future 
month. Prices in this 
market are also determined by buyers and sellers who 
consider factors which are to be effective in the future. 

Because the grain e-xchanges furnish places at 
which the supply of grain and buyers for it are con- 
centrated, the thousands of producers of grain need 
not hunt for customers. They need only send their 
crops to the central markets. Selling costs are, there- 
fore, comparatively low. The futures markets, in addi- 
tion, forecast what the most critical judges believe 
win be the price some months hence. A buyer or 
seller is thus gmded in determining whether he wishes 
to sell immediately or in the future. The futures 
markets are ako of value to producers who are con- 
sidering putting in seed for new crops, for by seeing 
the probable price in the future, the grower is better 
able to estimate the chances of profit. Similar ser- 
vices are prox-ided for other commodities, such as 
cotton and rubber, by their individiml e-vchanges. 
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If one follows wheat along toward the consumer, 
he will not find another market so well organized as 
the grain e.vchange. When the miller offers flour for 
sale, it is often under his own brand; and when the 
baker offers bread, the same is usually true. Both 
(as do many other manufacturers, of course) strive 
bj' advertising to persuade the consumer that their 
brands are best. Such advertising seldom reveak the 
intrinsic qualities of the goods, as does the govern- 
ment testmg on the exchanges. Among the many 
questions which need care- 
ful thought in our eco- 
nomic organization k that 
of arranging that the 
buyer may know what he 
is buying and how to 
make some comparison of 
its merits with those of 
other available goods. 
The Distribution of 
Social Income 

When materiak have 
passed from the farm, the 
mine, or the quarry, and 
perhaps through the fac- 
tory, the wholesale ware- 
house, and the retail store, 
they come to the consumer 
as “produced goods.” But 
how many shall go to Mch 
consumer? What division 
shall be made of all the 
goods and services pro 
duced by governments and 
businesses? How much 
shall each of us receive? 
As an economist would 
put it, what shall be the 
dislribulion of social in- 
come? 

Light k thrown on dis- 
tribution of both govem- 
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Many of the steps above arc similar to those for supplying 
oread, shown on the preceding page— bnt here there is no com- 
modity exchange in the process* 


mental production and business production by what 
was said earlier concerning guidance. Governments 
produce public school sy'stems. They are available 
on equal terms to aU. Thus one might say that m a 
sense they are equaBy dktributed. It k not tru^ 
however, that all are equally benefited, for an old 
man with no children may- pay heavy taxes, whereas 
a young couple with several children may have very 
small taxes. A city provides fire protection withou 
charge, but some persons own many buildings whic 
need &e protection, whereas others have none, m 
all such cases we may say that governments (m" 
tribute to each,according to hk need so far as they 
distribute to any. , 

When we turn to distribution of goods produced 
by business in our economic system, we find a diner 
ent picture. These are not offered free of charge, or 
according to need. They are offered in quantities an 



qual ties according to our ability to pay tVhat ^ch 
one gets therefore as his share m the distnbution of 
the products or goods produced by business is what 
he IS able to pay for t\ hat any one of us is able to 
pay for depends upon what be has What we have at 
any moment is the result of what w e have obtained m 
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Buch ways as mhentance marriage or gift or by 
Baving from xncome Income may be in the form of 
wages (pa)unent for work) or interest (payment for 
funds us«i} or rent (payment for other resources) (For 
a list ot terms commonly used in economies and in busi 
neas generally tee Economic* m the Fact Index ) 
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IX- Theories fo Improve economic organtzoHon 

A. Sir Thomas More’s 'Ulopia' M-391-2 

B. Sodolism S-215-1S: llandan Socialism M-105 

C. Commenism C-425-7 

D. Fascism F-iS-i 

£ Nazi doctrines H-3S3 

F. Nonpartisan League X-29I 

G. DictotorsMp D-^-9 

H. Individual Freedom 1-115-17. See also the Ref- 
erence-Outline for Individual Freedom 

No‘e-. For further study, see the Reference-Outlines for 
Sodcfegy, Agriculh-Te, and Ir.dintry, Amerkcr. 
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LAND of Tropic HEAT and Perpetual SNOW 


jpOT.A^OR The Spanish word for eqti 

tons the suitable nameofSouth.-imerica ssmalle 
West Coast republic. The equator runs across Ecu; 

like other equatorial lowland 
with their steaming heat and tangled rain forests. ] 
con^ however, EcuadoFs loftj- Andes -MounVaii 
are bleaky chill, and studded vrith snowv peaks 
EcuadoFs peoples contrast sharplv too. Sai-acf 
i^.fo-rosts. Stolid Indian farms 
till ttie kghland basins. Whites and mestizos U 4 
m the cities and take part in government, industr 
and trade. It has been difScult to weld such varie 
peoples mto a stable nation, 

The roimtiF stretchy from 2 =X. latitude fo 5=1 
along the Pac^c. Its northern neighbor is Colombh 
Peru surrounds it on the south and east It=: are 
h^ not been measured but has been computed a 
about 106,000 square miles— twice as laree xS -Irtai 

sas Once the nation clamed a vast area on the sout 

and east, but much 01 this was given fo Peru bv intei 
mfaon^ arbitetion m 1942. Ecuador aLro oivns th 
Archipiebgo de Colon, or Galapagos Islands (^ S6 
^uaie i^es) l.^g 600 miles out in the Padfi 
Ocean. (Sec aho Galapagos Islands; for map of Ecus 
dor, see Peru.) 

How the Land Lies 

A farrad TOsfal pl^ curves some 425 nules alon 
the Pa^c Oci^. Hdls between this plain an, 
the fertile basm of the Guyas River. Inland th 
Andes ilountains reach from north to south in’ twi 
giant ranges— the Cordillera Occidental and Cordil 


lera Central (see .kndes ^Mountains). From them risE 
the beautiful, tapering cones of some 30 volcanos. 
The highest reach far into the region of pennanent 
snow. The molten lava from the active craters reSects 
red against the clouds at night, ilount Chimbomri. 
20,702 feet high, is Ecuador’s highest peak, klo’jat 
Cotopaxi, 19,493 feet high, is the world’s loftiest setne 
volcano. 

Between the Cordilleras a vast trough, 20 to 50 
miles wide, extends 250 milffi. Its elevation sveisges 
between 7.000 and 9,500 feet. Cross rangfs cat it into 
ten basins, each with a river system, flowing westward 
toward the Pacific or eastward toward the Amonm 
River. On the east, the mountains drop abrup^ 
to inferior plains. 'Through this i^ion. called tns 
Oriente, meander tributaries of the Amazon (fsr 
Amazon River). 

How the Climaie Affects Plants and Crops 

Tropical heat lasts the year around on the western 
lowlands. Guayaquil, the chief port, has an aveis^ 
annual temperature of 77.5° F., with a maximum o: 
03 and a minimum of 67 ilost of the region is we>. 
humid, and clothed in rain forest. In the north the 
Fainy season lasts from December to June. It become: 
shorter toward the south. 'The Santa Elena peninsuh? 

of the Gulf of Guav'aquil, and the south 0 ®^ 
are dry. Here begins the desert strip that folio 
fcouth America’s South Pacific coast. 

IPhere the climate is hot and rainy many troprs. 
crops flourish. Rich, well-drained soils lie at th; 
foot of the mountains where the streams have dropf®^ 







THE CBHIBAl. PL»2A IH BCUAOOB S CAPIIAE Tk. H . E k ECUADOR 

I " —7 I-I m Onente has a hot eteamy cUmate Its 

I ooise ra n forest eontams wild rubber and other 

! A. valuable tropical trees Heat sn arms of insects 

i ’ «Ml^^and other^ diseases however makepeo- 

a "* ' '^ImL^Ii'^ iT^ ^ conne'ct it 

^ Ecuador has a population o^f 3 202 757 {19o0 

wnsiM) About half are Ind ana A third are of 
mixed Indan and white blood called mtstuos 
on tfw lowbnda and cAofoi m the highlands 
■ ^ '•^on to 15 per cent are Negroes Most Negroes 

“ve on the northern coastal plain and are de 
■! 8 endants of Africans cast ashore when a slave 
1 1 1 1 U *•'?’'“* «vrecked 

-•- -irui 6 to 8 per cent are w^hltes of Spanish de 

fn§ft U *”**' control the wealth and govern 

ment of the country They live in Quito Guaya 
T nud and the small cities at the heart of the h gh 

, ^4 *^nd basins A few are large landowners hold ng 

estates granted to their ancestors when Spam 
)»*'' ffW T Ecuador Others engage in the govern 
/ ment and the learned profess ons 

* X - The highland basins are the most thickly peo 

i pl«d arcM The Indian ^rmers have lised here 

Quechua the language of the Inca empire^ ra*ther 
^ Vs’C^aSa than Spanish Ecuador s official language Using 
I crude metlods and tools of long ago they pro 

V'lt'’,'* '>8* ^ tba eldest e t ca (n th«w«iiera Vgrtd Itwasasenier ^8rd ng arid home crafts Most of them farm 

th.£l«t«Ut..O».EWEbu.! bjt.fe,h«VC 
iba csibedrsi sad the (rmcipei severaaefit tuiidiass plots of tneir own Xney may send their herds 

to pasture on land still held in common by the 
a fan of the left le volcanic dust they carry Here lommumly On market day they trot to the village 
wcao and bananas are grown with coffee on the burdened with a pack of hides wool or suiplus gram 
nigher slopes of the fans Cattle grare here m the dry to trade with Uieir neighbors 
season In low warm valleys of the Andes cotton These terrano Indians have few deahngs with the 
sugar tobacco and fruits are raised The flood plains okUHos of lowland Ecuador and take Lttle interest 
of the xners are suitable for nee From the forests in tbe nation They have more m common with the 
the people take balsa wood kapok tagua nuts and Andean Indians of Peru and Bol via livmg in the 
the toqmlla fiber used in Ecuador a Panama hats aamekuidofthatche 1 huts and wearing similar bright 

The high basins of the Andes enjoy a cbmate of ponchos or colorful skirts and shawls free Bolivia) 
perpetual spring In Quito the capital ISmileafrom The article South America sectirm The Pattern of 
the equator at an altitude of some 9 300 feet tbe Huiuan Life contrasts the«e agri ultural Indians 
average annual temperature is 55 2“ P wth a with the few scattered primitise tribes who hve by 
maximum of 80° and a minimum of 38“ Tempera hunting fishing and tilling a garden patch in the 
tures drop on the bleak slopes ns ng to tbe snow hne Oriente and la the wilder parts of the coastal forest 
Crops of cool chmates are cultivated in the basins The people of the lowlands are chiefly mestizos 


u < t •* * 


com wheat barley lye potatoes and qumoa 
Potatoes native to the Andean region may glow at 
an alt tude of 11 600 feet On chill bfty plateaus 
called paramos coarse grass and bushes furnish paa* 
tire for cattle sheep and goats 
West winds carry %olcanic ash and dust mlo the 
basins Th s material is rich in plant food but 
^ainy and loose Ra n drams through such swl rap 
'dly and some pUces are too dry for cultivatioa 
Imgatinn U needed in many areas 


They work on the great plantat ons or on their own 
small farms ra sing cacao bananas nee and coffee 
crops for export They depend on world trade for a 
bvebboodand buy the imported goods they can afford 
Industry and Transportation 
Ecuador a mcome comes almost wholly from export- 
ing tropical crops and forest products It is not a 
wealthy country Usually bananas cacao coffee and 
nee make up more than SO per cent of its exports It 
lacks the huge m neral deposits of other Pacific coast 
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countries. Gold is the chief metal — exported as 
cyanide precipitates (sfc Gold). The Santa Elena 
peninsula yields almost enough petroleum to supply 
the needs of the whole country. 

Poor transportation has retarded the countrj-’s de- 
velopment. Roads are few in the coastal plains. The 
products are floated down the rivers on rafts for ship- 
ment on ocean vessels. The chief railroad is the 281- 
mile line scaling the wall of the Andes from Guajn- 
q\iil to Quito. Feeder lines connect with a few high- 
land centers. The Pan American Highway runs down 
the central valley of the Andes from Colombia. A 
link is incomplete north of the Perurian border. Few 
other roads are passable in wet weather. Airlines 
connect Guaj-aquil and Quito with other American 
countries and local lines tap smaller cities. 

Textile manufacturing ranks first among the few 
local industries that make goods for everj-day use. 
Hand-woven “Panama hats” are made for export in 
Chone, Jipijapa, Alontecristi, and Cuenca. 

The two big cities differ greatly. The commercial 
capital, Guayaquil, is the larger, with 2.SS,g66 inhab- 
itants (1950 census). Streets running back from the 
water front hold modem stores, offices, and ware- 
houses of concrete and steel, rebuilt after destruc- 
tive fires. Quito (population, 209,932) contains some 
of the most beautiful colonial buildings in South 
America. Its ancient churches and convents hold 
treasures of religious art. 


History and Goremment 

When the Spanish conquistadors reached South 
America, Ecuador’s advanced agricultural Indians 
had only recently been absorbed ~into the Inca em- 
pire (see Incas). .After Francisco Pizarro vanquished 
Peru, he sent Sebastian de Benalcazar northward in 
lo33 to overrun the region (see Pizarro). It became 
part of the Spanish neeroyalty of Pern and re- 
mained under Spanish rule until freed by revolution- 
arj- troops m 1822, It first joined with Colombia and 
lenezuela m the republic of Greater Colombia un- 
der the presidency of Simon Bolivar (see Bolivar). 
In 1830 it was made an independent republic. 

The histoiy- of the republic has been stormt-. Pov- 
erty of resources, disunitj-. and illiteracy raisrf prob- 
lems the ablest leaders could not solve. Alanv presi- 
dents were deposed and several assumed dictatorial 
powers. Clashes over religion led to the disestablish- 
(latholic church as the state religion in 
19TO. Alore than a dozen constitutions were adopted 
The consti^tion of 1943 provided for a president 
elected directly for a four-year term and for a legis- 
lature of one house vrith a two-vear term. Free Md 
compulson- schooling is called for bv law, but the 
whole country- has fewer than 5,000 schools of all 
kmds, and iffiteracy is high. The four national uni- 
veraties are m Quito. Guayaquil. Cuenca, and Loia 
Under the Production Development Law of igjg' 
the government took steps to improve economic con- 
ditions. It financed flour mills, canneries, cement 
plants, and hotels for tourists. It provided disease- 
resistant seedlings for the cacao plantations and 


pushed agricultural e.xperimentation. The United 
States sent in farm experts to aid in this work under 
the Point Four program. (For further study of Ecua- 
dor’s culture, see Latin .America; Latin .Americati 
Literature; for geography, Reference-Outline, and 
Bibliography, see South America.) 

Eddy, ALvry B.vker (1821-1910). The distinction 
of being the only woman to establish a great religious 
faith belongs to Alary Baker Eddy, the founder of 
Christian Science. Bom on a farm near Concord, 
Is . H., Alary Baker was a beautiful but delicate child, 
thoughtful and deeph' refigious. In her early woman- 
hood she married George W. Glover and went to 
live in Charleston, S. C.; but in about a year her 
husband died, and she returned to her parents’ home. 

For many years her health was delicate, and in her 
distress of mind and body she turned to the Bible for 
consolation. Gradually there came to her the con- 
s-iction that God is infinite Spirit or Alind, the divine 
Principle of all real being, and that since He is in- 
finitely good, there can be no real evil. UTiat we 
call sin, sickness, and death are onlj" errors of morts! 
mind, and when these errors are destroyed mind and 
body are healed. 

“The falling apple,” as she herself expressed it, 
which after 20 years of seeking led to the discovery 
of the principle of Christian Science, xvas an accident 
from which she recovered in a seemingly miraculous 
manner. On the third day after her injury, when she 
lay apparently at death's door, she called for ter 
Bible and read the accotmt in Alatthew ix of how 
Jesus healed the palsied man. Then, in her own 
words, “As I read, the healing Truth dawned upon 
my sense; and the result was that I rose, dressed my- 
self, and ever after was in better health than I tnd 
before enjoyed.” CAIiscellaneous Writings’, p- 24.1 

This was in 1866. Then followed years of pro- 
found thought and study of the Scriptures, the re- 
sults of which were given to the world in 1875 in ter 
book, ‘Science and Health with Key to the Scrip- 
tures’, the textbook of Christian Science. 

Among the little group of students who had gath- 
ered around her \ras a grave, sweet-tempered man 
named .Asa Gilbert Eddy, whom she shortly after- 
ward married. He lived only five years after this, but 
he was of great help to Alis. Eddy in the early and 
troublous years of the Christian Science movement. 

^ 1879 Airs. Eddy organized the church in Boston 
which came to be called The First Church of Chnst 
Scientist. From this “Alother Church” branch® 
quickly spread to aU parts of the United States and 
even to foreign countries. For many years after her 
husband’s death. Airs. Eddy continueci to lead a very 
busy life, teaching large numbers of students, editinf 
TAe Chrisiian Science Journal, and inspiring eager 
congregations. Her last years were spent at Pieav 
ant A lew, her home in Concord, K. H., and at Ch®'" 
nut Hill in Xewton, a suburb of Boston. Alass. 
remained the active leader of the Christian fccienre 
movement until she quietly passed away on Dec. 
1910, in her 90th year. 
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EDINBURGH 

Edinburgh (gd'’n-Mr-d), Scotland. One of the 
loveliest cities of Europe is Edinburgh, historic capi- 
tal of Scotland. It is built on a series of ridges, 
separated by ravines, and its buildings harmonize 
with its unusual setting. 

Edinburgh lies on the south shore of the Firth of 
Forth, a long arm of the North Sea. The Old Town 
grew up on a mile-long rock}' spine that rises at its 
western end to massive Castle Rock. North of this 
ridge lies a deep ravine. Beyond the ravine spreads 
the spacious New Town, which dates from the 18th 
centur}'. Modem suburbs stretch southward into the 
beautiful Pentland Hills and noithward to the shores 
of the Firth of Forth. Leith, Edinburgh’s poit, was 
added to the city in 1920. 

On the summit of Castle Rock stands Edinburgh 
Castle, an ancient home of Scottish kings, now a mu- 
seum of old armor and weapons. On three sides the 
Rock drops sheer to the valley below. To the east 
the Royal Mile (High Street and Canongate) inns 
along the ridged backbone of the picturesque Old 
Town. For hundreds of years the Old Town was 
crowded within protecting walls and had to grow up- 
ward rather than outward. Its old stone houses — now 
tenements of the poor — are 10 and 12 stories high. The 
little side streets, called w}'nds or closes, are steep and 
narrow'. In the Old Town are St. Giles Church, where 
John ICnox often preached, and the old Pailiament 
House, now used by Scotland’s Supreme Law Courts 
and by the Scottish National Library. On the .south- 
ern slope is the University of Edinburgh, founded in 
1583, which has long been famous for its medical 
school. The Royal Mile 
ends at Ho^Trood Palace, 
where the rooms of Mary 
Stuart, Queen of Scots, are 
still preserved. South of 
the palace spreads treeless 
King’s Park, from which 
rises Arthur’s Seat, a mass 
of rock more than five miles 
around. 

The New Town is con- 
nected with the old by 
bridges across the ra^'ine 
and by the Mound, an arti- 
ficial causeway. On the 
IMound are Scotland’s two 
most famous art centers — 
the National Gallen,' and 
the Royal Scottish Acad- 
emy. A railway runs at the 
bottom of the deep valley, 
but the slopes are co\ered 
with beautiful public gar- 
dens. Princes Street, a 
world-famous thorough- 
fare, faces the gardens. On 
the north side are shops, 
clubs, and hotels. In East 
Princes Street Gardens 


stands an ornate monument to Sir Walter Scott. In 
its many niches are statues of famous characters in 
Scott’s writings. Behind Princes Street runs the some- 
what higher George Street and then Queen Street, 
lined with stately business houses. In St. Andrew’s 
House are the official departments that administer 
Scottish affairs. 

Edinburgh was affectionately nicknamed “Auld 
Reekie” because of the smoke (reek) from its thou- 
sands of chimneys. It is also called the "Athens of the 
North” because, like Athens, it won renown as a citj 
of culture. In the 18th and 19th centuries it was the 
center of a brilliant literary and philosophical circle 
that included Darid Hume, Adam Smith, Robert 
Burns, and Sir Walter Scott. Since 19i7 Edinburgh 
has held each year at the end of the summer a three- 
week International Festival of Alusic and Drama. The 
performances are given by internationally celebrated 
artists and attract visitors from all parts of the world. 

Edinburgh’s principal industries are printing and 
publishing, rubber, brewing, and distilling. Hm' 7 
industry spreads over the industrial belt that links 
Edinburgh with Glasgow, to the west. 

The history of Edinburgh begins in the 7th centur} 
when Edw in, king of Northumbria, built a fortress on 
Castle Rock. Around it sprang up the settlement of 
Edwin’s Burgh, after which the city was named. E 
1436 the city became the capital of Scotland. The 
union of the Scottish parliament w-ith that of England 
in 1707 reduced Edinburgh’s political importance, but 
it remained the legal, intellectual, and artistic center. 
Population (1951 census, preliminarj'), 466,770. 




235 — EDISON 

The MOST INGENIOUS of AMERICANS and 
His Amazing Inventions 


^•'born tnvenlor’ i/ ever there uwj on« Thomoi Ali/a Edison was laiown as the ' boy wonder of 
electricili/’ almost before he was o/d enough to vote Often in early days he endangered his 
scant livelihood for the pure jou of workinp out his ideas After he had found success and fortune, (he 
irresistible interest of his work kepi him at itfoilorig imtinng hours often for days and rughts together 
without sleep It was said of him that he kept the path to the Patent O^e hat Jar his patents in 
the United States alone number more than 1 000 tio other man has done half so murt to apply scien- 
t^s discovery to evcTydoy l^e "‘There a not an electnad mifrument or an etecfrioal pocess now 
in use," it has been said "but bears the mark of some great change wrought by this most ingenious 
of Americans “ Bis life may well be an inspiration to any boy who wants to otiain the success of . 

Aonorerf useftd happy manhood 



E dison, A i.v<(1847 lUl) ThelhmRthat 
imptes^bes tti* ceadet of & life of Edison, first and 
fast, is its joyousiiess From babyhood be was the 
busiest, happiest, most latere-'tcd hoy in the viDage 
of Milan, O^Q, 'ttbere he was bom on Feb 11 l&t7 
He w&s too busy to play ouch with other boys to be 
sure, andatsehool, where 
he spent only three 
months of his liie, he 
passed for a dunce Hii 
wise mother, however, 
understood her stur^ 
httle "sober sides,” and 
he gamed the mo«t valu 
able education possible 
through following the 
promptings of his un' 
checked curiosity He 
Was s great reader de* 

Touring Gibbon’s 'De- 
cline and Fall of the 
Roman Empire’ and 
Rume 8 'IBi.^toiy of Eng 
land'atan early age In- 
deed, when the family 
moved to Port Huron, 

Msch , he eet to work to 
mad all the books in the 
public library , hut he had the good sense to stop before 
Very long 

At ten years of a^ his f avonte study was chemistry 
One of hm earliest e'spenraents was to try to make a 
boy fly by givinghim a huge dose of Seidlitz powders, 
expecting that the ga».es generated would make him 
light enough to float in the airl 
To earn pocket money to stock hia growing Ubot*- 
tory, Edison took a job at 12 as a tram boy His two 
runs a day gaie him plenty of time for chemical ev 
perunents, and all went well until one day a stick of 
phosphorus started a fire m the crude laboraVsHy he 
had Bet up la the baggage car The conductor threw 
the toy and his equipment out, and Edfeon a rail 
reading days came to an end 
An accident at about this same tune be^n Qm 
deafness which afflicted the rest of his life But 


Edison refused to bo downc&rt, and often said that 
deafneas had been a blessmg m disguiK to him, be- 
cause It had relieved him of many distractions 
In saviug the life of a station agent a baby the lad 
won a fnend who taught him the trade of teJegrapfa 
operator He soon became skilful m se&dmg and tak- 
:DOF INVENTIONS 

office But be was 
detennuied to know how 
instniment worked 
and why, and expen 
mented with an old bat- 
tery m his father's cellar 
until he underetoud it 
One of Edison’s first 
mventiosa was a tele- 
gnph repeater, which 
automatically relayed a 
message to a second 
hae The ascoud in 
etmment was arranged 
to work at a Blower rate 
than the first, so that 
he could copy down dis- 
patches which came too 
fast for him to take 
This device was the 
germ from which some of his later important mven 
MOHS developed— notably the phonograph But all 
it earned him at the time was a reprimand from the 
manager erf the telegraph office 
The youoe Edison dressed shabbily and spent all 
he earned oa books and apparatus He was thought 
to be an impractical dreamy young fellow, and his 
enifdoyers were often uapatieat For five years ha 
led a wandering life as a ‘ tramp operator," often out 
tiCaibb but working bard Oft hi ideas for mventiona. 
flis notion ^ fun was tO be so absorbed that he didn't 
know if It were Tught or day ‘ I owe my success,' ha 
(rften said, ‘ to the fact that I never had a clock in my 
vorboom" He also said that “genius la 2 per cent 
tnspwrfMW and 98 per cent perspirafum ” 

At 21 Edison devised a “stock quotation” prmtme 
apparatus For this and other inventions useful m 



THE MAN WHOSE WORKSHOP CHANGED THE WORLD 








broker s ofBces he got $40 000 With thi^ mon^ the 
joung genius started a laboratory and factory in 
Newark N J It was the most remarkable establish 
ment in the world where the 300 employees worked 
from sheer enthusiasm Here Edison coined his inven 
1 ve brains into money He had 50 in\ention8 at 
various stages at one time But before he was 30 h a 
health foiled and he gave 
up his factory for a labora- 
tory at Menlo Park N J 
where he devoted his time 
entirely to invention 

A big workshop and a 
small house suited Edison 
exactly He went about in 
shabby work-clothes and 
with acid stained hands 
Most of the time his wife 
and children dined alone 
for the Wizard ate when 
he was hungry and rested 
when he was tired — work 
mg IS and 19 hours a day 
as a rule— and had as much 
fun m his work as a boy at 
a ball game S** i V* 

Not all of his Inventions 

were made easily Some he worked on for yearv and 
spent thousands of dollars m perfecting One rule be 
always kept Be sure a thing is needed or wanted 
then go ahead 

On Oct 21 1879 Edieon introduced the modern 
age of light In his laboratory at Menlo Park the 


TWO WIZARDS OF ELECTRICITY 
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tiplex telegraphy tl e carbon telephone transmitter 
a stock ticker the alkalme storage battery and the 
microphone He also helped transform modern life m 
scores of other ways The great electrical expert 
Charles Proteus Ste nmctz was quoted as saymg that 
Edison had done more than any other man to pro- 
mote electrical engineermg He improved methods of 
concentrating iron ore and 
made improvements in the 
manufacture of portland 
cement During the first 
World War he concentrated 
on naval problems and the 
production of chemicals 
After 1927 he experimented 
to produce rubber from 
plants and bushes grown in 
the Umted States When 
his last illness kept him 
from his laboratory he 
directed these experiments 
from bs bed Shortly be- 
fore his death his son 
Charles and other a sis- 
>i> tants brought him four sam 
D*a wM* B pies of goldenrod rubber— 

“* the last fruits of his genius 

Oct 18 1031 and was bur ed at 


Edison died 

Orange Honorshadcometohimuntilhecould count 
his medab by the quart asheoncejokmglyeaid He 
had degrees from many famous universities Health 
poure I IQ from his hundreds of inventions The great 
HUB oi iicni in ms wDoraiorv at lucuju * a... vav industries based on them yielded fortunes for many 
yoooB man Imely watcM a ehaired cotton tbread peypte and piojucri b Ihont ot doUan m dividend. 

E'”l S'.Al.'l'rc '5 w.. b. nnlmted 


knew then that he had mvented the first commercially 
practical incandescent electric light after spending 
$40 000 ou experiments But this was only the begin 

rung He must search the earth at great expen e for - . i j i . < 

a fflament which wonld bum for many days (Sc EoMOtVTON Aimm Th. capital and lancet city 
Bectiic lapbl and Powei ) Ho bad to improve the ot AlbMa l«a on th. North Sackatchewan Eiv.r al 
dynamo to Inmi.h the neca.ty pown he had to moat « Iho EWaphic.l center of th. ptomc. It 


One secret o 
patience His powerful imagination hu firm opti 
imsin and his complete self-confidence aUo helped 
to d stinguisb him from ordinary n 


dynamo to furnish the necessary power 
develop a complete system of distributing the cur- 
rent and he had to build a central power station 


„ one of the largest a r freight shipping centeis o 
the cont nent and the stirtmg pomt for passengei 


Fifty yeLTrec i. Ocher fo", Andean 


leaders paid tribute to the great inventor on Light 
GoWen Jubilee Overseas came the voice of the 
German sc entist Einstein The speeches were borne 


and the Orient At Cooking Lake 15 imlea distant 
IS a base for seaplanes which use the northern lakes 
as landing fields E imonton also serves the Canadian 
northwest by motor truck over the Alaska Highway 


Henry Ford at Dearborn Mich near the Ed son AfMikenzie Riw system 


Alacfcenzie Rirer sj stem 

-•'"T -j the or einal The nly is the marketmg center of the rich dauy 
School of Technology Here Ford and imxed farming region of central Alberta Near 

Menlo Park laborato^ and the the great Leduc oJ field brought mto produo 

^here the newsboy Edison was dumped alter “ ^ natural gas are abundant 


set fire to a car with his chemicals 


„.„io!a! The industr es include meat packing flour milb rail 

Edison outgrew his Menlo Park l^oratorym l^ wav repair shops an ol refinery and woolen and 

and moved to an immense plant at Orange N J ms Edmonton is the seat of the Um- 

major inventions were the incandescent electro light bu- 

the phonograph motion pictures automatic mil mill 


versrty of Alberta Population (19 jI census) 159 631 
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EDUCATION-— 
i^or ^// the Children 
of AH the People 
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Trips to the park ■?rith nctis 
children readr ' fc 
schooL These chSdrca are Itziz- 
ing manv things that create Ijr^j 
interest in the ■srcrld abont then 


EDUCATION. Of all li\'ing things only man has de- 
veloped a means of passing on his learning— tsIqs. 
skills, and attitudes — to new generations. This p^o^ 
ess is called education. Learning takes pbce througb- 
out the entire life span of man. The speed with 
which people learn changes with age, subject matter, 
method, background, attitudes, interest, and maav 
other factors. 

Many people think only of schoolwork when they 
speak of education. ^lore true education, however, 
comes from outside the school program than from with- 
in it. It is in ordinary family situations that the 
child learns his basic skills, attitudes, and valnffi. 
These range from the skills involved in eating, dree- 
ing. walking, and talking to moral values, religions 










INFORMAL AND FORMAL LEAEIfING ’ ' ' ' 

This boy (left) is ieamiag “nian’s -xork”— the nse of . , 

from father. They are malang a toy tram. In this hifc students ^ho hmve had Eeve.-al ve 

™osy fo.-ma) schooling now work independenUy. 
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Relationship Between Education Level and Income 


PE« CENT OF UCH EDUCATIONAL lEVa N EACH KCOME CIOUP 



attitudes sharing with others love of fellow man 
end respect for law Upon these fundamentals future 
success and satisfaction often depend Upon such 
things rests the rich heritage of human life 
Leanimg from Parents and Familj 
Hvsry worthy parent has amb tions for the future 
of hu children Many are inclined to underest mate 
the educational value of the home and family in pre- 
paring for this future Yet it is m the home the 
neighborhood and the commun ty that the moat effec 
tive and lasting education takes place Values atti 
tudes habits and skills learned by taking part m 
family life retain a firm hold on the entire Me of the 
person Whatever is learned — be it good or bad — 
w not easily put aside Truly the parent haa a great 
respons bility fox the future of his children 
Patient loving care of a helpless infant k ndly 
consistent interest and understanding of childhood 
problems wise and thoughtful widening of children s 
expenences with new places new fnends and new 
events the stimulating introduction to the wonderful 
imagmative world of children s literature accurately 
satisfying chillrens countless questions encouragng 
an ever mcreasing active interest m the evenls 
the world— all these are part of the privilege of 
parenthood These practices provide the basic in 
formal educat on on which the more formal edioolmg 
may later build to produce at maturity an indo- 
pendent well adjusted citizen (See tHio Child Devel 
opment Family ) 

Many Agencies Aid m Education 
The family does not stand alone m educating its 
ch IJren An almost endless number of agencies 
m the process both formally and informally The 


Thi* ckirt tbo«t that 
Ui« p*K«nUc« ol we 
eleawDlerr Eieh tehi 

etm^ aioeoe er oc. 

hicb (tbool trtiaiag O* cbeie 


estiruiscbool Tbebuiudicate 
loui israfflc Irreli mib primary 
collete eCueatisB Oi tb«fe «be 
- •'--a 80 per ceat had celleie er 
bo Blade leia tbaa $1 000 
e efflCBCary pede 


Growth of School Enrollment 
PUbUC AND NONPUaiC 








moUier is getting her Uttle girl ready to learn rapidly in 
the encyclopedia with the child, she creitK 

Sild^s intoesf iI°S^h the 


church has always played a significant role in the 
establishment of ideals and morals, in teaching co- 
operation with one’s fellow man, and in giving mean- 
ing to life. The school, b}' established courses of 
study, has long devoted itself to teaching children 
the needed skills for a successful life. Patriotic socie- 
ties, youth organizations, private foundations, social 
agencies, museums, industrial and labor organizations, 
lodges, and numerous government agencies develop 
programs to foster education at various levels. News- 
papers, magazines, radio, and television also prodde 
educational programs. (Articles on many of these 
agencies can be found through the Fact-Index.) 

Because of the vast number of agencies and indhid- 
uals taking part in the education of each child there is 
a need for their efforts to be co-ordinated. The family 
has the strongest interest in the child. It is the least 
changing of all the educative agencies. The family 
members and ideals usually remain the same or almost 
so. Thus it is the familj’’s responsibility to co-ordinate 
the education of its members. 

This task is not an easy one. The family, in this 
country at least, is free to choose its church and some 
other agencies whose programs agree with its ideals. 
The family is usually obligated to accept the program 
of the public school because education is compulsoiy 
in every state. The family^ role is one of co-operation 
with the schools. This means preparing the child for 
his school experiences, working with the school on 
current problems, and encouraging the child to make 
the best use of the school’s facilities. Each of these 
tasks requires thoughtful planning and continuous 
effort on the part of parents. 

Family Help in School Success 

School success frequently depends upon the home. 
First there is the matter of readiness for school. 



This implies preschool experiences in 
a wide and meaningful pattern. Pb) 
e.xperience with other children; trips to 
places of child interest such as storey 
parks, travel terminals, and places of 
work; many stories read and told; ex- 
periences that involve number, sk, 
shapes, money, construction, running, 
throwing, singing, and talking— a 
these build a useful background 
child when he goes to school. Sue 
experiences need to be normal and re- 
curring events of preschool life and no 
something crowded into a few days or 

No one family can expect the schwl 
to conform wholly to its ideas, tmr 
public schools were established 
the children of aU the people. B >= 
the responsibility of parents to under 
stand the purposes and programs o 
the school and to givm it, in turn, a 
opportunity to understand the Bnu h 
It is also the responsibility of 



family to assist the School in acheving its 
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pujTXJses 

\\ hether or not the family is in full agree- 
ment It should understand and must finally ae 
cept the school s method of teaching to avoid 
confusng the cluld It should encourage a 
h gh level of school performance It can help 
do this by providing su table space and aids 
for study The home and family may further 
provide opportumt es for expei ences of many 
sorts and encourage the child to take part 
m educational activities Parents should per- 
m t expenment ng constructing and collect 
mg on the level of the child a development 
They should foster interest m reading de 
velop care in speaking listening and viewing 
and encourage self help on the pait of the 
child These are the roads to school success 
snd success in later life IVays in which the 
parent can help his children learn are de- 
scribed in many articles in this eoevclope- 
d a (Ses Study Nature Study Social Stud 
les Language Arts Reading Anthmetc tee 
also the Reference-OutLne at the end of this article ) 
DiSering Views on School Programa 

As a nation Amencans have long agreed that it is 
in the public interest for children to be given formal 
education at pubhc expense We have also agreed 
that pubhc education should be responsive to the needs 
and desires of the commun t> At the eame time 
there hae been a gro ring bel ef that regardless of the 
local des res such larger community un ta as the city 
the county iheetate and the nation also have a stake 
in our ch Idren To some extent therefore these 
larger units also infiuence education 

In a free society such as ours a high value is placed 


on individuals and their opinions W e accept so one 
authority as final in educational matters Parents 
and communities value events and skills differently 
and also have changing standards of acceptable be 
havior and attainment Each family in a community 
willingly delegates the responsib Iity for some ele- 
ments of education to the echools and churches (but 
retains respons bility for other elements) There are 
wide differences between famihes regarding the ele- 
ments they wish to control themselves and those they 
are nillmg to delegate 

Even when there is comiuumty agreement on the 
general function of the locally supported school there 
nay lemaio side differences of opinion about the 
methods of teaching end the standards of achievement 





EDUCATION 


242 


This is pioper and to be expected in a free societjx 
Despite disagreements and real or imagined faults 
found with the schools, few among us propose the 
abandonment of the public school idea. We maj' want 


to change the emphasis, to criticize the method or 
cost, or to alter some particular phase of the school 
sj-stem or program, but we are agreed as to the useful 
role the school plays in our common hfe. 


Goals of Education 


EDUCATION would be haphazard were no formal 
schemes devised by adults to pass on tothejmungwhat 
adults know and w hat they value. It is through educa- 
tion, formal and informal, that the 3 ’oung person comes 
to know w hat his society chenshes. By means of edu- 
cation the \ oung are prepared to take part in the per- 
petuation and further development of this knowledge 
and of these ideals. This was true at the dawn of 
history and it is true for modern man. 

In the United States the public schools are the 
crration of the people and they must serve all the 
children of all the people The general purpose is to 
prepare the young for participation in a life of citizen- 
ship in which all maj' share equallj* (see Citizenship). 
Our devotion to the equalization of'educational oppor- 
tumty for all was made clear in the decision of the 
Umted States Supreme Court of hlay 17, 1954, which 
found that racial segregation in the public schools was 
unlawful. 

America’s democratic purpose stands in sharp con- 
trast to the concept of education held by totalitarian 
governments, who use schools as thej' use all other 
institutions— to create tools of the state rather than 
free citizens. George S. Counts and Nucia P. Lodge 
through translations of Russian wntmgs, revealed 
that the purpose of the elementary schools under 
btalm was to promote love of the motheiland, rever- 
enM for Stalm, and hatred for the enemies of both. 

The Amencan purpose is also in contrast with the 
aim m many older systems in Europe. There schoohng 


for the mass of children is limited to a few j'ears, while 
a select group receives exiensive special training for 
leadership. The two classes tend to move apart in this 
“tw o-track” sj'stem. 

Religious Motive Starts School Growdh 

American education was organized to serve the 
needs of the people and has alwaj's been sensitive fo 
these needs. American common (elementary) schools 
were started in the colonial period to teach readings) 
as to permit religious indoctrination. Legislation in 
Massachusetts in 1642 required that children be 
taught “to read and understand the principles of re- 
ligion and the capital laws of the countr}’.” Xo 
schools W’ere established at this time but in 1647 the 
legislature required (1) each town of 50 householders 
to make specihc prolusion for the teacliing of reading 
and writing, and (2) each town of 100 famihes to 
establish a grammar school. 

Secondarj' education, though not provided eien- 
where, was started equalh' early. A Latin grammar 
school was begun in Boston in 1635. Its purpose was 
to provide the student with the Latin background he 
would need for college woik. Later, priiate schools 
and academies, though not free, included more practi- 
cal subjects. 'Thej’ paved the waj’ for the public high 
school, w hich had its start in Boston in 1S2I . The lugh 
school was not w elcomed bj' all citizens, and its right to 
tax support was challenged. A decision bj’ theSupreme 
Court of Michigan in 1874, in the famous Kalamazoo 



In this old pamting one class stands to recite whfle , 
sit on the backless benches studying or figuring on i 


CWldren facing the wall have a slanting shelf for a desk* 
penng seems common m spite of the master’s stick- 



!DtICATlOK FOR CITIZENSHIP AND TRAINING FOR A VOCATION 

hrjii lehoot boys stpimg « potitwn (left) tr« pt»«i <ia( iMhc «ofk la * »tl>ool nettl shoo (right) t 
Bo ot tht r gbti ot e uom u a domoeraiy The** lads d-"* «— — — - ' ' 


I roceitisg tramisg 


■att paved tl e way for tho extension of the public 
I gh school The court rejected the claim that the 
late should not support secondary education 
ith the legal road cleared the response of the cit 
ens \ as dramatic In 1S70 there w ere approximately 
0000 students in public high schools By 1900 the 
nrollmsnt exceeded half a n lion by 1930 I* ml 
on Enrollment had doubled each deca le Attend 
nee reached a peak of 6 601 000 in 1940 It dropped 
off somewhat dunng ttorld l\ar II cLmbed to 
5 707 OQO by 1150 and then m connequence of aru ng 



b rth rate duimg and follow ngthe war moved up >ard 
again In the first half of the lOaO s the approx mate 
total enrollment id elementary end secondary schools 
reached more than 30 milbon An enrollment of more 
than fl mlljon is predicted by 1905 Meanwhile 
Amer can college educat on wh ch started with the 
eatablshmeot of Harvard in 1636 developed compa 
nibly enroll ng more than 2 600 OOO students by lOsO 
Varied Goals and Achievements 

Tbe rapid growth of American education in re- 
sponse to tbe needs of a developing country has led 
it to accept a vanety of purposes from college prepa- 
rat on to preparation for the safe driving of automo- 
b lea from cultural or general courses to those 
spec fically vocational 

Soon after the founding of our government the 
chief goal of education became the preparation of 
mtuens for the dut es and respons b I ties of self 
0>venunent Suffrage w'as hmitod at first As the 
r ght to vote and hold oESce was extended the expan 
sion of the free publ c school folloneii 

Ae a flood of imimgninfs sweJJed the ne v land s 
population the schools by teach ng the ch Idren of 
the newcomers our language wavs and ideala earned 
on the woitc of American zation and as« milat on 
AVhen pioneer settlers moved the frontier west i ard 
th^pioudly built schoolhouses amid their new cab ns 
Hie schools took on another unification task — ty ng 
the old settlements to the new In these ways the 
sdtools helped the vast new country to develop and 
share a single culture 

Growing commerce and industry demanded able 
workers and the schools responsive as always to the 
needs of the people accepted responsibdity for a new 
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EDUCATIOir FOR MODERIi LIVUiG 

become an important gbPl of everrdaT life fo- 

and expandi^ problem. In the ISth centun- the idea 
that a working man needed to know the “three R'c” 
seemed a radical one. As the amount of schooling 
^uued for economic competence has increased over 
the jears, the schools have been asked to nroride 
vocational training. To further aid indus- 
tnal advancement, the uni^ereities multipbed re- 
^rch actaities m scientific and techmcal fields. 
Amenca s mdustrial leadership could not have been 
attained without the discoveries made in the re- 

universities and without 
the development by our public schools of a cMUed 
Md Lterate labor force. (.See aUo Industn-, AmeS 
can; \ ocations.) ' ’ 


Readiness for Living 
The compledtj- of med- 
em life has also bmuit 
new objectives to educa- 
tion. K3»ow-how is needed 
to cope with today’s trans- 
portation, commmiicatioa, 
trade, and ei'eryday Itnr- 
With more than three fifths 
of the people liiing in to—zs 
and cities, the “dificulf art 
of gettingalong with otters" 
has become a first esectid. 
The schools in recent dec- 
ades have assumed the fct 
of teaching co-operafion— 
of helping indhiduaL be- 
come happy, respoarVe, 
and productive members c' 
the communitv. 


““^eclassroom(educationalmeth- 

^ 1 = s^ed by the view of leaming held in the school 
^iiem. Bold H. Bode contended that a troublesome 
MUTce of confusion in the educational process was 
oHeaming ever held bv man are 
^ to be found m classroom practices. It is also a 
reason why parents nusundeistand some of the clas^ 
room procedures their children are using. 

At first glanco to lai-men at least, the educative 
process seems simple enough. A teacher w^ 
something tells a child. £, chUd t 
memory, reason, and other mental Mwer- 
the knowledge for himseh' He learn- Tl,'- •' 

substantial hmtoiical backing and, i;' aSioi'^^co^ 
mon sense appprs to confirm it. Learning doS oc^ 
threugh expenence School learning occ^ throng 
the expenences the teacher arranges. (SeT^^o 
Leammg: ilemory; Study.) “ ' 

Yet the matter is not simple. Alanv cbtlriro,, / j 
adult' too) can do what they have been told to^ 
without undeistanding the meaning of what thev do” 


2^/ie Educative Process 


Where education was once selectii e above thefift 
years of common school, it now tries to serve all fte 
children. These children come to school for a variety 
of reasons, and they come from a variety of family 
backgrounds. In Cleveland, Ohio, for instance, 45 
national groups are represented in the populaticn. 
Each group, through churches, social and frateiml 
clubs, newspapers, and the like, has its own ednm- 
tional program to perpetuate its own cultural values; 
yet all share in the program of the public schools. 

^ -America’s leading position within the world of ns- 
tions has forced it to shift its educational sights to 
more distant horizons. Through the United Yatious 
Md various regional organizations, its people have 
joined with other peace-loving peoples of the worii 
to protect and extend the heritage of free men wher- 
ever they are. 


Such leaming is passive and involves only rote mem- 
ory. Though many people (including some teachers) 
identify this as leaming, mr^em education does not. 

In a modem school the educative process engssss 
the students in actiidty. This is not because actrniv 
is prized for its own sake. It is because true learam; 
(including understanding) comes about only through 
ones own active participation in leaming situatior^. 
-A child is no longer thought to be a mere pesrre 
Reiver, to be filled as a sack may be filled. William 
Heard Kilpatrick has said that we leam what we 
live and in the d^ree that we accept it to live b.v. 
This involves the whole person — ^how he acts, how he 
feels, how he thinks. It involves a shift in educations! 
e^hasis from subject matter to the whole chSi 
We teach children, not subjects.’’ 

Historic Views of the Mind 

• the 17 th century on, a theory known as ‘ ‘dusk 

bas been prominent in educational thought. 

umw separated mind and hod>j, endowed the ecu 
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with certain faculties or powers and made the de 
telopment of these faculties the central task of 
educat on Although the mind was held to be im 
material in contrast to a material body Ren6 
Descartes a French philosopher of the I7th century 
placed it m the pineal gland Themind nasfhoi^t 
to work best when free from the disturbances of an 
active body This concJus on meant that children 
learned best when qu et and attent % e 
The way to imprQ\e the mind according to this 
view 1 as to improve its faculties TI s %aa to be 
done through exercise in the same manner m hith 
muscles are developed A boxer strengthens h s legs 
ly running a child so it was thought could strength 
en his faculty of reason ng by studs mg mental ar Ih 
met c or h 3 memory by studying h story S nee a 
boxer could ga n the same end by skipp ng rope or b\ 
taking long 1uke'> some people thought it male no 
d fferenee what the child studied so long as t xasdil 
ficult This view of mind is st 11 widely held today 
though it IS no longer believed by modem psychol 
ogists (See oleo Mmd Brain ) 

John Locke advanced another theory of ro nd ($fe 
Locke John) He called it a (abuCa rasa a blank 
tablet on wh ch expenence so to speak could write 
Th s view gave an educational use to the body s oce 
the content of the mmd (the tablet) came from the 
operation of bodily parts The first rvords in h s esswy 
Some Thoughts Concerning Educat on were A 
sound imnd m a sound body His first considera- 
tion was health This emphas a has remained in edu 
cation Haopen ngphraeehasbecomeapopularslogan 

How the Senses Contribute to Learning 
Lockes postion was successfully challenged by 
two British pluloaophers B shop George Berkeley 


and David Hume They held that Locke a theory re 
duced all expenence to fleeting mental states since 
the content of a blank tablet mind could only be 
the pass ng impressions given it through (or by) the 
senses Kevertheless the not on that the bi^ily senses 
contributed to education brought a change in the 
conception of the nature of the educative process 
This po nt of vie v was furthered by Johann Hem 
nch Pestalozsi the great Swiss educat onal reformer 
and rnednch Wilhelm Froebel the German educator 
Each of them emphasized the senses and activity of 
the ch Id ae sources of and a d to education The in 
fluence of tbe% men was felt m the development of 
American education especially m the elementary 
echo h rroetwl was important to pre school educa 
tion where hia conception of kindergarten took hold 
(*ee Froebel Kndergartens and Nureery Schools) 
Johann Fredrch Ilerbart an early 19th century 
German educational philosopher provided still an 
other mfluence He suggested an educative process 
in wh ch the organizat on of ideas by the student 
would build a w dened range of inteiests This led to 
much outhniDg precise vntng and formal organ 
iiat on In the hands of many who thought they were 
folio I ng Herbert a ideas teaching methods became 
rout ne and uninspired 
The Doctrine of Transfer of Training 
A second challenge to the mmd and body dualism 
came from the experimental pyschologists The dual 
isle views led to some form of formal diseipline as 
the (eochiag method Men who held this view also be- 
Leved that tra zung atta ned by exercise of a fee 
ulty m one stuaton would have drect value m 
other unrelated a tuat ons which used that faculty 
This was the doctrine of transfer of traimng It 





was challenged by experiments on memor}’ improve- 
ment by the psj'chologist William James. His work 
set off a chain of experimental work which seemed to 
show that the idea of transfer of training was wrong, 
^et no one can deny that man does solve new prob- 
lems by using what he already knows. This fact 
needed to be explained and used. 

Three 20th-centuia' educational leaders contributed 
theories. Charles H. Judd suggested that transfer 
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HEATHCOTE SC^^OE IE icARSD^, H.T. 

a daslar of rooms for racfi age groap fmis oat from rhe 
ubraiT, auoitomiin, mnsic room, and offices, axaflable to 


A BUILDING FOR SCHOOL AND COMMUNITY 
This attractive school sits amid the trees of BIjlL? 
Riverside, III, Commimity gathering use this amphitaes.sr o 
summer end the anditorium-gymnasium ving in winter. 

depended upon the development of general ideas o 
specific learning situations. Edward Lee Thorcdil.e 
maintained that identical elements in new and o.d 
situations accounted for transfer. Boyd H. Bode hejl 
that transfer takes place when old meanings help an 
iDdi\-idual find his way in a new situation. All three 
denied the theorj' of exercising the faculties of a nun-i 
separate from the body. All put emphasis ui^n 
teaching with a ■eiew of making transfer possible. A1 
placed more emphasis upon an active student. 

Behaviorism and Educational Measurement 

The educative process was also influenced m up" 
other direction by the development of bchanoriP^ 
psychology'. John Broadus Watson, Albert 
and Max F. Aleyer were prominent in advancing - 
haviorism. They studied behavior, in simple and ewa 
comple.x forms, by observing it. To e.xplain benay*^ 
they found no ne^ to talk about a mind. Their pr® ^ 
lem was to discover what stimulus caused a particu 
response and what responses were aiipropriate 
ticular stimuli. The purpose of the educative proK'- 
(method) was to connect the stimuli selected (thecip' 
riculum) by the teacher with the desired respond* 
(the educational product). 

Thorndike, though not a behaviorist formall>,s^ 
ported the position through the laws of leammg 
formulated. These laws were: the law of readtn^> 
the law of exercise, and the law of effect. They gi® - 
affected the educative process in American schoo 

Teaching became more specific, with its^ ^ ' 
more directly' obsen'able. The dey'elopment of edu ^ 
tional measuring and testing devices was accelein ^ 
Standards for grade and age progress in various sc 
subjects were established. Objectiy'e e.xaniinatii32 
replaced the essay type; and a certain mechafflC' 



i efficiency charactenzed the educative process, with 
drill and habit formation emphasized 
During the 1920 8 especially, Thorndike, the paj* 
chologist and John Deney, the pbloeopher with to- 
tally different ideas of the educative process left a 
! deep impnnt bpon American education Few edu- 
i catore were aware of the basic conflict in their posi 
tiona Dewey rejected the theor> back of Thorndike a 
stimulus responses connectionism in JS96 More than 
i a quarter of a century passed before developments in 
I psjchology supported Dewey 
I Educating the Whole Person 


changed The newer building is no longer merely a 
Hmeiure in nh^h learn ng takes pkee It i« as 
much a part of the learning situation as are the 
hooka the teachers and the students Rows of desks 
have been replaced by movable tables and chairs 
h ngle nindowa have given way to walls of glass or of 
gla« block To break the monotony of drab walk 
color has been introduced b> the use of tiles an 1 
paint and colored chalk boards Rooms and halk 
have been acoiKtically treated to reduce noise Jjre 
proof constiuctioD has become general 
Many new school buildings are planned so that 
units may be added attached to the older units bv 


Kurt Kofllta, in 1924 and Wolfgang Kohler m 
1925 advanced the GestoW theory which emphasized 
the unity and wholeness of behavior in contrast to the 
specific and part-by-part approach of behaviorism 
American psychologists following this lead from Ger- 
manyf, devreloped the orgamgmu: position in psychol 
ogy which recognized the whole of behavior to be 
more than the sum of its parts Promi _ ^ . 
nent advocates of this theory were Ray 1 * ’ 

moud H ^\'heele^. Kart S Lashley Kurt ^1 r- * 
Lowin and Robeit M Oglen Under it J , 
education moved away from an excess of 
mechanics and detail to a const leration oi ■ 
the effect of the educational environment 
as a whole upon the student as a whole 
person (See also Peychology ) ( ^ I 

Educational Theories of Today V h 

The educative process today is still m 
fluenoedby itsownpast New ideas do not . . 

supplant old ones they emerge from the 
old and reshape them Present practices 
foreshadow the direction of hkely future syppyuro 
developments in the educative process Ti„,u,teoij 
Current theories assume an active rather *rfs prcprtde 


covered walkways or corridors Clusters of roorus f r 
kindergarten or primary children are set apart froni 
the classrooms of older pupil* Patios and gra*8 pi it* 
permit classes to be held outdoors The suditijrium 
and the gymnasium the cafeter a and the shops the 
library and the art rooms are designed to encouraee 
active and flexible life within the school 
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A rnOG S AnATOMY 
r iikkUI ts «D euoirle of modem in 
coooreie vuuel expenences for pupi 


than ft passive student The interests 
' needs and problems of the student aic ai 
cepted as an important means of getting 
' him to Understand the interests needs and 
’ problems of his society The meaning ami 
applicst on of facts not the facts them 
selves are teaching goals 
The ability of the student to think (and 
■ where necessary to think as a member of a 
; group) is recognized as the way to develop 
self-discipline Knowledge is viewed m 
terms of its many uses by the individual 
not as a collection of specific and unre 
' luted items The central purpose of the 
school IS <0 develop indiiuduafs nlic err 
' <^penenced tn (Ac values arid uoys of demo 
■■ cafie hnng 

How School Buildin|s Have Changed 
, Changed conceptions of the educative 
( process have influenced more than the 
I work that goes on within the classroom 
( Die idea of the school building itself has 
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Modem school sites proride adequate play space 
and are selected to permit future evpansion.' Their 
location is a first thought in community planning. 


Improvements in Learning Tools 

^proyements also have been made in all the ma 
tenals of instruction that affect the nork of th 
school. Books are more attractive, especiallv th 
books used m the elementarj- school. The tvpe thi 
page imke-up, frequently in tno-column form witl 
attractive pictures and diagrams (often in color! 
combme to mduce children to use books. The ‘=elec 
“ teras oI Imoim interests am 
ne^s of the grade for which it is prepared. The vo 
controlled to reduce readin; 
difficulty All these factors make modem textbook 
xeiy useful educational instruments. These change 
are equaffj- eiadent in encyclopedias, children’s liter 
ature, and supplementarj- materials being develonec 
for school use (see Reference Books). ^ 

With the trend away from the single text ant 


THE SCHOOL MAKT PARENTS REMESIBER 
Generations of pupQs have attended schools l&e this onecnnl 
Maine, Every child is expected to sit qnietlv and pai attcn— 
to books or teacher. Snch schools are fast disappearisf. 

toward a x'aiiety of source materials, the school t 
braiy has come into general use. Home-room and seL- 
contained classroom h'braries are prorided to maks 
resource materials immediately available. Such hb’C- 
ries contain reference x'olumes and supplemenfsrf 
books likely to be in daily demand. They also borrcv 
collections from the main library to meet special rcj 
search needs. (See also Libraries, section “Schoo 
Libraries in Modem Education.") 

Audio-xdsual instruction has brought info fk 
Echools a variety of attractix'e and helpful teacliisa 
and learmng tools. They include such visual aids 
films, filmstrips and slides, maps, graphs, charts, p 
lures, and models; and audio and mnitisensoiy aid'- 
such as radio, record players, tape recordeis, ana 
telex'ision, together with manipulafix'e dericcs. Thsr 
purpose is to promote learning bx' all available meaC. 
they are not derices for child entertainment. 


School PTdCtlC P 

MEMOHIESoftheiroxvnsohooIdavsmakeitdifficult 

for many parents to underetand and coKiperaTe S 
tlK schools their children attend. Parents recall an 
orderh classroom wuth seats bolted to the floor row 
by row. Teachers took pride in keeping cMcLen 
quiet and orderly. They gave assimmenfs 
from a single te.xtbook, held recitatioiS, and gaxTtSl 

tered. AU the children worked at the same task at 
the same toe and each worked alone. Ther^ere 

w' tables and 

rulfe to be mastered, reading skills and writino- m * vjuuc i* luc - — --- 

chanics to be acquir^ through drill, and facts 'to te child assigned the same task. Pupils ns 


- - - — . , V ft. . C L, 

memorized in history, geography, cixics. science, se' 
the like. Each month a report card w'ent home toslW' 
parents, in percentage form, what the child had does 
At the end of the year those pupils whose grade 
were not up to standard received a “failing” mark sac 
xx ere required to remain in the grade and repeat t j 
subjects another term. !Masterx' of subject matter an. 
skiUs-sometimes called the “threeE’s"— was thegod 
Parents who attended “traditional" schools 
often puzzled by the modem schools, especiallv 
called “progr^ix-e.” Gone is the quiet 
xxith ex'erj' child assigned the same task. Pupils 1*'“ 
freedom to talk and xx'ork together in committees. - ' 
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tivitie*, planned throupli pupil teacher co-operation 
are designed to create interest and provide leanung 
eepenences The teacher recognizes a wide range of 
individual differences among the pupils iudgmg and 
gradinga child’s achievements according to hts capaci- 
ties, maturity, and efforts The report card may carry 
a brief essay on his progress rather than a definite 
mark “failures” are rare Many sehoob have a 
policy of "social promotions ” permitting children to 
progress from grade to grade with their class 
Fundamental skills and information m familiar sub- 
ject-matter fields are still among the chief goals of the 
modern schools but they do not receive the sole em 
phasis they once did Increasing emphasis is placed 
On the social skills involved in democratic bvmg and 
On the personal development of the individiial 
Wide Objectives of Today’s School 


A nEXIBLE UOPEBK SCBOOISOOM 
Here pvpIU *Mk logeDier on Uieir projects Tbe tetcher jems 
la tbe tcuviiT of oae trenjp A counter isC sink provide work 
space for eipenmenis Pupil an and cellecUons are displayed. 

and understanding (2) skill and competence (3) at- 
titude and interest, and (4) action pattern Goals 
ttere suggested in each category to show growth at 
theendofthepnmary elementan and upper grades 
(For discussion of various subject-matter fields see 
^so Reading Writing Spelling Language Aita, 
Arithmetic Socu) Studies Gengiaphy History, 
Arts The Citiseodiip Home Economics ) 

Reasons for Change 

Parents also have some riithculty in making sense 
outof thccducatioiuldiSCUBsinnsthej encounter The 
progressive finds present educational practices hope- 
lessly traditional the conservative is certain that they 
are uildlv ladical Each faction admits change — but 


The wider goals of the modern school are discussed 
in ‘Elementary School Objectives , by Nolan C Rear 
nej, brought out in 1953 by the Russell Sage Founda- 
tion It reports the work of the Mid Century Com- 
mittee on Outcomes m Elementary Diueation 
In setting forth the outcomes "iraportint enough to 
warrant direct effort on the part of the school ami the 
teacher,” the following areas of learning were listed 
(1) physical development health body care (2) indi 
vidual social and emotional development (3) ethical 
behavior standard-, and values (4) social relations, 
(5) tbe Social world (social studies), (6) the physical 
world, (7) aesthetic development (art music tbe 
crafts), (8) cummumcation (reading writing compo- 
sition correct usage, spelbng, punctuation, speaku^ 
b-temng rcfeieuce skills), and (9) quantitative rela- 
tionships (numbei's arithmetic) 

Dcsii-ed outcomes in each of these learning neas 
were classified under tbc'c headings (1) knowledge 


some HiHh to hasten it and others believe it has 
alieody gone too far Motlern educators hold that 
change has taken place with one end m view to create 
an improved enivonmeni for teaming Tiie replace- 
ment of the fixetl desk by movable furniture was not 
done to permit the child to run wild m the classroom 
This tdionge took place m order to free the child to 
team through the purposeful actmtv in w hich he may 
en^geaod through which he may shaie his activities 
wiUi others The field trip was not introduced to 
relieve the student from the borerlom of a crjssKjciin 
‘Hie tnps were arianged to enable him to discovri fi r 
himogf materials that related to topics oi problems iie 
vaa studyiug or conversely to help him retogiuzc 
topics or problems for study 
It IS untikelv that any single scinioi will be repic- 
scntative of a single point of view or of a single 
set of pi letices liat is clone in the school bow 
ever dearly sfiows the altitude of the si-hnol with 
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regard to change. This 
change may be roughly de- 
scribed as mo-iing from a 
subject-centered school to 
a child-centered school to a 
society-centered school to a 
value-centered school. 

The traditional school 
emphasised subject matter. 

It was not insensitive to 
cliildren; it was simply not 
aware of what the differ- 
ences among children meant 
for learning. As the psy- 
chologists came to under- 
stand more about indi^nd- 
ual differences, especially as 
the testing of “intelligence” 
was advanced in the 1920’s, 
changes were made in school 
practices that brought the 
indiwdual to the fore (see 
Individual Differences; Intelligence Tests). One 
change put students of like abilitj’ (bright, average, 
dull) together. This movement was known as homo- 
geneous grouping, the groups frequently being desig- 
nated as “X,” “Y,” and “Z.” Indhadual ability was 
recognized; but the purpose of the teaching continued 
to be subject-matter skills, each group mastering it at 
its own pace. Individuals differ in so many ways and 
for so many reasons, it was discovered that grouping 
on the one factor of intelligence did not meet the real 
problems of individual differences. 

Dalton and Winnetka Plans 

Other movements that centered upon the individ- 
ual, also in the 1920’s, were known as the Dalton Plan 
and the Wiimetka Plan. Helen Parkhurst, at Dalton, 
Mass., reorganized the elementary curriculum into a 
series of units or “contracts.” As each child “ac- 
cepted” his contracts he accepted the responsibility 
to complete a specified amount of work in a specified 
amount of time. The normal contract lasted for four 
weeks. During that time the child decided, in consul- 
tation with an adviser, what portion of the work he 
would spend his time on each day. Later, Miss Park- 
hurst started the Dalton schools (nurser}^ through 
high school) in New York Citj'. 

Carleton Washburne, as superintendent of schools 
at Winnetka, 111., provided a series of “goals” in each 
essential subject for the various grade levels. Stu- 
dents worked to master these goals at their own speed. 
Each of these schemes broke with tradition in terms 
of method. Neither resulted in a marked change in the 
dominance of subject matter. Yet each represented a 
transition stage toward the child-centered school that 
emerged in the 1930’s. 

William H. Kilpatrick, with his emphasis upon 
learning through acthdty and interest, was a leader 
in this movement. The interests, needs, and problems 
of the child, rather than subject matter, were thought 


to be the proper focus for the organization of t s 
curriculum. This represented a widened concept o 
the curriculum, involving all the activities (expe- 
riences) of the children. It was from this view 
that the project method developed, _ In it ' *06 P“ 
pose of the learner directed the activity. Mlswo 
Ceilings, in ^IcDonald County, Mo., and 0 
elsewhere experimented with the project met ■ 
They found that in schools where it vyas used 
learned more of the traditional subject matter a 
those in schools where no change had been made. 

Changes in the High-School Curriculum 


Change is more readily acliiev'cd in the elemen b 
school than in the secondary school. The ” 

or high, school has long been dominated bj c 



IS .-A*!* — 

PLAYING ‘THE MIKADO’ IN HIGH SCHOOL 
Production of an operetta is a time-honored :mI 

oping social confidence as well as dramatic and m 




quiteraeuts coUsge pifpMaUon These re^xuiemenU 
hs've largely determined high-school course offerings 
Where this is not the ca«e, the desire of young people 
to prepare for e,ork has led to the introduction of 
business courses and industrial trade training 
By the end of the 19th century the high school cur- 
riculum began to pay more attention to the lives 
students nould lead It expanded its course offerings 
beyond the college preparatory subjects The Na- 
tional Education Association appointed the Commit- 
tee of Ten on Secondary School Subjects to evaluate 
the tener ideas found in cumculums President 
Charles William Eliot of Harvard University was ap- 
pointed chairman of this committee in 1892(s«ELot, 
Charles W ) The committee concluded that alj sub- 
jects had potential intellectual value if taught properly 
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and if studieil tong enough This report gave some 
aupport to those n ho wanted to extend the traditional 
curnculum It did not establish a purpose for Ameri- 
can education beyond vaguely suggesting that all 
subjects should foster mental discipline 
Cardinal Prmciples of Secondary Education 
A 1918 committee of the National Education Asso- 
ciation the Commisxion on Reorganisation of Sec- 
ondan Education pioposed a set of cardinal pnnc%~ 
pU» which included unifjing objectives for all the 
offeimgs of the high school These objectives were 
(1) health (3) command of fundamental processes, (3) 
worthy home membership (4) worthj use of leisure 
(5) vocation (6) citizenship and (7) ethical char- 
acter All subjects were to emphasize all objectives 
though a natural relationship was rccogmzed between 
certain subjects and certain objectives such as that 
between home economics and worthy home member- 
ship physical education and health and the like 
These propoeate were very influential In time it was 
apparent that the objectives marked off signiScant 
areas of human activity did not provi le direction 

eitlier for the activities or for education 
In the I930’s and 1940 s experimentation was ex- 
tended m the high school By then many high schools 
were comprehensive in character offering several dif- 
ferent types of curnculums for known or assumed 
needs The sole purpose was no longer that of pre- 
jxiring for college it was now recogmsed that no 
matter »bat the future plans of the high-echool stu 
dent or at what point he left school (59 per cent of 
the poputabon 17 years old graduated from high 
school m 1950) all young people moved into the re- 
sponsible role of citizenship These facts coupled 
with the new undeislandmg of the educative process 
led many to re-examine secondary-school practicci 
progressive Education Aasociahon Experiments 
In 1933 the Progressive Education Association 
(formed m 1918) through its Commission on the Re- 
lation of School and College selected 30 public and 
private high schools for an eight year curriculum 
expeiiment The commission secured the agreement 
of approximately 200 colleges to accept the giaduate^ 
of the^ high schools on the recornmendation of the 
pnncipal without the usual college entrance require- 
ments The schools were thus free to experiment 
with curnculum reorganization, though all had the 
common conceni of buiklmg democratic v alues The 
commission was directed by tt ilfred Aikin 
The first graduates of the experimental schools went 
to college in 1936 A staff of the commission con 
ducted a study of these graduate*' while they "ere 
in college It reported that they made slightly higher 
glades than did the graduates of traditional high 
schools with whom they were paired for evaluation 
They also gamed more academic and nonicademic 
honors than the traditional students They were 
more alert to what was going on in the world Ralph 
Tyler waa in charge of the evaluative staff 
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NORMAN, OKLA., HIGH-SCHOOL GYMNASIUM 

above the folding bleSrs along th^ righ? w^?’^ “ 


-Most of these schools had introduced plans of nui 
ance and counseling, had offered broad (oi relate 
fields of study, and had placed an emphasis on t 
development of reflective thinking. The results 
to work o this oomntaion 
College entrance requirements were not ..r^t 
changed, but kgh-school teaching methods and ci 
nculums were influenced. 

Tvio other commissions of the Progressive Edur 

finp "'f'’® “t ""ork during these same yeai 

One, the Commission on the Secondarj- School C,^ 
ulum, was directed by V. T. Thaven the other^ 

£“KeXr''“Th “ -as d;^:;c I 

• /^either. These commissions identified tl 
eeds, mteifsts, and concerns of adolescents in tl 
-Mnerican culture (see Adolescence! TW „ V ‘ 
posals that looked foni-ard to the ' J ^ P" 

to .toitioow, , 

to • '’■»“« ' 

toward the needs, interests and 

people, began to affect high-^chool Sct^S 

The Core Curriculum in High Schools 
the core of the curriculum: Harold Srty 


ganizing the High-School Curriculum’, has described 
six types of coie curriculums. These varj- from 
the one e.xtreme of a set of required subject-matter 
courses (Type 1) to the other extreme of broad 
teacher-student planned units of work which take 
their lead from the needs, problems, or interests of 
the class (Type 6). 

Alberty believes that the core curriculum should be 
based upon those common needs, problems, and inter- 
ests of adolescents that arise within established 
common or universal problem areas. He lists 19 such 
area‘5 and proirosas that the curriculum be organized 
aiound them. These range from orientation to the 
.school, home, and family life to such abstract areas 
as personal attitudes toward war and peace. He sug- 
gests that from one third to two thirds of the school 
day be given to the universal problem areas. The re- 
mainder of the day w ould be devoted to special inter- 
est areas. Traditional subject matter would be 
utilized and taught only as it contributed to the 
solution of a problem. It would not in itself set the 
stage for study. 


Reaction Against Specialization in Colleges 

The core curriculum idea came along at a time when 
the problem of specialization was plaguing American 
education, especially higher education. The hberal 
arts college had gradually changed character under 
the demands of the developing professional colleges 
and expanding graduate schools. It had become pr^ 
paratorx’ to these institutions in the same way that 
the high school had earlier been preparatorj* to it 
Its emphasis on the humanities had given way before 
interest in and need for specialization that accom- 
panied the development of science and technologi- 
This interest was heightened during World Vt ar II. 
when the colleges and universities initiated many spe- 
cial programs, particularly in science and technolog}, 
to support the needs of the armed forces. 

^lany of the colleges and universities tried by amr- 



A CLASS IK FAMILY RELATIONSHIPS . 

fa has brought her small daughter to this class, wtio 

K discussmg child development and re^g. 


2S3 


EDUCATION 


loua means to combat the narrow education of epecial' 
izatiun One of the popular methods Has to nqam 
broad based (survey) courses in various fields such 
as humanities, social science, and natural scieace 
These were to serpe as an jnfonned base on nhirfi spe- 
ciahMtioa could be built This was frequently called 
general education Its advocates urgc<l espertness m 
‘ the general art of the free man and Uie citizen ” 
They recommended that this end of general education 
be promoted on both the secondary and the college 
levels (see Universities and Colleges) 

Democratic Values m the School 
Throughout this change in schools of all levels the 
effort to improve the conditions of learning has been 
continuous On (he other hand tlie purpose of the 
educational practices has not alwass been the same 
The child-centered curriculum gave way under the 
criticism that it lacked direction The newer pro 
gressive movements m education were accused of be- 
ing without a guiding purpr^e 
Bode and others pointed out that school progmme 
could never get direction by centering upon the child 
Bode beheveil that direction could he had only by 
the acceptance of a social ideal aorl that in the 
case of Amenca, the proper ideal was democracy His 
program favored the study of basic democratic values 
George S Counts ai^ued that American eduration 
shouldopcnlyimpose democratic values Thisempha- 
118 brought the problem of indoctrination to the fore 
Bale opposed indoctrination asinappropnatemdeino- 
emtic schools Educators still debate this i-sue 
Bode and others, John Deney especially raised the 
question of whether the schools should prepare young 
people for life in a planned society or in a plsDoing 
society Today most educators agree that the bawc 
American tradition is a society in which intelligence 
18 flee to deal with pioblema as they anse and people 
are free to choose among alternative solutions This 
shifted the emphasis to a viilue-centeied ciirriculum 


but did not remove the social interest It merely 
placed education in the perspective of individuals 
leanung to make choices among social values and 
developing a scheme of values by which to live The 
emphaLis on values was emerging as (he directive pur- 
pose of general education at all levels in the 1950 s 
Educational practice in the public schools »a« 
further changed by the discovery that the develop- 
ment of deraoc ratic values was dependent on the learn 
mg situation as well as on the subject matter Slu 
dtfi/s Aok lo parlicipole tn l/ie ways of democracy 
in order lo understand them Moreover it was dem 
onstrated that students work more effective'y in 
democratic situations than in authoritarian ones 
Th a shift m emphasis made the student a partici- 
pant m planning the life of the classroom It gave 
the teacher a responsibility to take leadership in 
creating democratic relationships among students It 
also created a need for a school organization and ad- 
ministration that operated on democratic pnnciplcs 
It IS withui this background that the newer move- 
ments take on meaning This v* the philosophy now 
seen in guidance counseling the use of committees 
withio classes the development of group placning and 
group evaluatioD and extracurricular activities It la 
the reason for the sluft m emphasis from the learning 
of facts os ends lo themselves to accepting facts as an 
did to lodmdual and group thinking in problem 
solving All these changes in educational practice 
were designed to make democratic learning aitiyitions 
available to more and more children It has resulted 
from the discovery that children are best educated 
in leanung situations which use democratic practices 
and democratic values 
Conflicts In Educational Views 
Education isa human undertaking For this reason, 
schools coutmued their older ways of doing things 
even as they accepted the new er ideas The wav s of 
the past linger on in education perhaps more than 
they do in other aspects of hfe This 
fact led to conflict in educational goals 
The new freedom given children id schools 
conflicted with a traditional notion of 
diaci(dmc The idea that children learned 
through domg conflicted with the earlier 
view that education was only a preparation 
for titer ifotng Tfie coneeptioe tkst ern- 
phasis should be placed upon the present 
interests and problems of children con- 
flieted with the belief that the school should 
transmit the knowledge and wisdom of 
the past The resolution of these con- 
flicts w-as of major concern to American 
education as it undertook to cletemune 
its proper goals m the 20th century 

The reaction agam*t the newer education 
has many able and vigorous representatives 
Williant Chandler Bagiev believed and said 
foroefully that students should be taught 
tho<!C principles and that knowledge winch 
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histon- had sho^ to be Ksential to the development 
of ch-ilkation. He also believed that modem school' 
needed a touch of “tincture of iron” to offset the 
emphasi= on the use of interest in teaching. 

Robert il. Hutchins, a leading critic of modem 
educs^on. contended that education should everv- 
where M the same, that time and place mav be ignored. 
He believed that a study of the best books produced 
by Western civilization would help modern man crasp 
those eternal truths that time could not chanceT He 
propos^ 100 great books as the heart of aliberal 
education and helped initiate a proziam embodtinz 
this idea at St. .lohn’s College. .Annapolis, Md'., in 
1937. -Among others who were critical of modem edu- 
cation, either because it did not deal with universal 
tmths or did not emphasize their conception of intel- 
lectual vigor, were Aleinnder IMeiklejohn. Bernard 
Iddings Bell. Jacques Alaritain. Arthur E. Bestor, Jr., 
and Albert Lynd. 

The criticism put forward b\' Hutchins represented 
a return to the clasdcal tradition in education. It 
was reminiscent of Alatthew .Arnold, who deplored the 
demands of those such as Herbert Soencer. and Thoma.= 
Hu.\ley. who wanted the sciences studied in the schools 
{ffp Arnold, Matthew; Spencer; Hudev). .Arnold 
contended that education should be centered upon 
“the best that had been thought and said in the 
world. ’ The proposals of Hutchins and .Arnold were 
cndcized for their neglect of the present, for their 
limit^ appeal to the -i-aried interests of students 
and for their aristocratic origin. 

-As -American education moved into the second hah' 
of the 20th century one fact was very clear All 
responsible critics were certain that neither Ameriran 
education nor American life could progress if miided 
by unmformed and prejudiced minds. Thee did not M- 
ways agree when they spoke of such 'educatio^ 


purposes as “freeing the mind.” “developing 
tual curiosity and power.” “fostering the 
spint.” “promoting indi\ddual growth." “learaia; to 
share common concerns.” and the like, let tlsy 
stood together against repression, tyiannr-. sulrer- 
%ieDce. and authoritarianism. This was the gro'mdro 
which the educational profession stood in contmuzg 
its effort to protect academic freedom, the freedom t" 
teach so that all may be free to leam. -A commoa pur- 
pose, tfie conlinuout enrichment of democratic life- ^ 
shared within education. 

Special Educational Services 

While the courses of study and practices in set?^ 
were undergoing these changK. new services were ^ 
ing introduced and e.vtended. Spwial education 
ices were developed for the physically and meat^r 
handicapped and for both ^'ted and socially 
justed children. Of the pupils aided, those with 
handicaps made up the larget group, with the bc^- 
ward and mentally retarded second in number tf- 
Mental Deficiency). Special teachers were eap-o^_ 
by some school sj-stems to tutor children too hs—^ 
capped to be taken to the special schools. ^ 

Health services were made available in an 
creasing number of sj'stems. Phracians, 
and nurses axamined the pupils regularly, repo-^ 
disabilities to parents. The school lunch program 
viewed as an aid to pupil health. The federal 
ment, through the Department of .Agiicultuic- 
tributed surplus foods bought in price support ac-‘‘ 
ities as well as funds to buy such foods as miL.- ^ 

Guidance and counseling services were deve.o. 
Thej- are more widespread in high schools than m 
mentary grades. Counselors help students wit- a - 
riety of problems. They advise the young pEon ~ 
garding selection of school courses and their peiso— “ 


jnd social problems They assist students m choos- 
ing a vocation giving tests to discover the stu 
dent s aptitudes and pro\ iding information on ru table 
callings and on preparation for them (see Vocations) 
The classroom teacher is more and more considered an 
integral part of the guidance program 

Evemng Ctasses and Vocational Practice 
The pchoolhouse once empty and dark after regular 
thsses and dunng summer vacation is now being 
used for a s ariety of school and community pur|wsea 
Leisure-time classes m crafts and hobbies are axail 
ible to students and adults alike Night schools of 
fer \ ocational training and cultural courses Sun mer 
programs once limited to make-up work non offer 
pupils opportunities to keep interestinglj bisy m 
vacat on per ods Exeurs ons sports and craft have 
been addel to conventional courses 
Vocational clisses frequentl> call for inlustnal 
and business activity outside the schoolhouse Agri 
culture eouises involve supervised farm practice In 
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work experience programs students are employed a 
fen hours a week in jobs that relate to their studies » 

Adult Educabon 

The movement to offer special educational privi 
leges to adults is widespread and many types of in 
struct on are g ven m continuatiDH schools eight 
schools colleges and by correspondence About 
3 million adults attend the programs offered bj the 
pul be schools alone Courses include citizenship 
tranii^ for the foreign born parent education 
p ibl r-school education of elementary and higl -school 
grades vocat oiial training andunver«t> courses 

The work is sfionsored and organized by state de- 
partments of public instruction local school boards 
civK bodies fraternal societies and welfare orgini 
rations as well as by private schools colleges uni 
vreisitie and foundations Where the program of 
sd lit education s gui led hj definite scholastic re 
^uirements it is usuall> accredited for diplomas 
and legrecs 


THE AMERICAN interest in public eduiaton s 
shown by the wide range it offers from nur<er> sihools 
to adult educatinn In some communities usually the 
cities the bndergarten or aurseiy school may mark 
the beginning of the system In others the first grade 
maj be the start Public schools may include evening 
trade and vocational courses a junor college a 
four-jear college or university perhaps with a gradu 
ate school All local systems extend through b gh 
school and allstates provide some facilities beyond that 
Amenoan educat on was not developed by 


The School System 

colon il days jet the Constitution of the United 
Silales ratified in l"89 made no specific reference 
to education 

Thcearlycommonorelementsryschools academ es 
and colleges provi led the structure for the later de- 
velopment of the public education sjstem A notable 
feature of American education baa alvajs been the 
extent of local control exercised by the c tisens whose 
dollars support it The fact that the colon sts wante 1 
to promote rel gious literacy coupled with the fact 
that no s nglc rel gion prevailed resulted both r 


Ainencan eaucat on was noi oeveiopeu uy men »iiu 
were following a bluepr nt W hat is now the sjstem of private or 
public education grew as the needs of a developing 

ccuntiy were establshed and met Cducatwn has As the stalw developed he idea of loca^ 
ten .1 nononm to n. Am,„cnn peoplo ton, Ih. tel pn« to oUho 

Massachusetts Board of Edu 
cat on established m 1837) did 
much to advance a state pro 
gram of education especially 
the jiublic support of the high 
school Another active sup 
porter of the public educat on 
idea was Henry Barnard He 
became tl e first United States 
Commissioner of Education in 
1867 direct ng a department 
he had helped to estabhsh the 
Federal Department of Educa 
tion This divas on desgnated 
as the Office of Educat on m 
1933 IS now mcluded withm 
the Department of Health 
Education andVVelfare Edu 

cation IS thus represented in 

LDNCH TIME m A SOUTH CAROIIN-A SCHOOL . . , the presidents Cabinet (acf 

aildr*n ram mte than nourshmeat from choose and wtwellb^d me»Is »°d Umted States Gov- 

the sehoc‘Mirch pro“,S «» to make 
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BRINGING PROBLEMS TO A COUNSELOR 
Cotmselors give guidance on school courses, vocational aims, 
even on personal problems that arise outside of scboot 


and 






TAKING APTITUDE TESTS IN PORTLAND. ORE. 
fa vocationsd guidance programs tests such as these are 
determine the students’ aptitudes for various occupaHons. 


emment, section “X. Department of Health, Educa- 
tion, and Welfare”). 

From 8-4 to 6-3-3 Plan 

By 1950 the early plan of organizing students bv 
grades into an eight-grade elementary school and a 
four-year secondaiy school (the S-4 plan) had been 
generally replaced by a 6-6 or a 6-3-3 plan. The mid- 
dle three \ears, grades seven, eight, and nine, became 
known as the junior high school. This diviaon was 
made to aid the transition of the emerging adolescent 
from the general elementarj^ program to the more 
diversified and specialized high-school proiwams 

The jumor high school, not developed Sx the rural 
areas at first, became more available to country’ chil 
dren as the movement to consolidate rural schools 
was advanced. By the inid-1900’s the school bus 
i^ally yellow, was a faimliar sight on the highway 
of the nation. ConsoUdated schools were at last re- 


placing the little red schoolhouse of earlier tears. 

.A. further development of the public educafion 
system took place with the introduction of the 
junior college during the first half of the 20th 
century. This institution developed rap'dh. 
there being nearh' 500 of them by 1950. It fitted 
into the scheme of free schooUng by inah'ng it 
possible for many students to evtend their educa- 
tion \\ ithout going awa}' from home to the college> 
and universities. In its initial conception the 
junior college ofifered technical and vocational 
training a.^ terminal education. The .American 
student soon incorporated it into the ladda 
si/stem of hLs country. ^lany junior colleges re- 
sponded by offering “general education” and the 
standard courses of the first two college jeai?. 
The student thus received full credit if he trans- 
ferred to a four-year college or university. 

Growth of Higher Education 

Higher education at the state level was speeded 
up when the Morrill Act was passed in 1862 bj 
the United States Congress. Tliis act gavegnnt- 
of pubbe land to encourage the states to estab- 
hsh colleges that would teach agriculture and 
mechanics and the liberal arts. Some state 
created separate agricultural and mechaniral 
colleges; others added these courses to an alreadf 
evisting state university. 

These institutions flourished. Along with all 
other institutions of higher learning their en- 
rollment increased sharply when the effwts ot 
the Seiwicemen’s Readjustment Act (the “G- * 
Bill of Rights”) of 1944 were felt. This act gave 
federal financial aid to former sem'ceraen to con- 
tinue their education toward a self-chosen loca- 
tional end. Comparable assistance was gn^n 
-American servicemen who took part in the action 
in Korea. These aids, combined with the in- 
creased birth rate during and following I'o.. 

‘ *° War II and the growing tendency of 
youth to seek more education, led to the 
tion that enrollments in higher education wouW 
about 4 million by 1965. Approximately I 5 uiiUi™ 
had been enrolled prior to World War II. 

Paying for American Education 

The faith of the American citizen in education has 
been shown with each extension of the public-schoo 
sj-stem. He pays the bill and, for the most part, * 
pays it locally, out of taxes that he x-otes ninis^ ^ 
The local community is the chief source of inw®- 
for the schools. (In some Southern states the 
is the educational unit.) A tax on property 1 = - 
chief instrument for procuring this income- 0 
forms of taxation are todaj- being sought becauK - 
property ta.x is less adequate than it was. - 
small towns and large low-cost housing areas xni 
industiy are finding it x-eiy- difficult to huilu a 
support local schools on available tax income. 

State and federal forms of support for public 
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cat on have arsen to nibble away at the histone 
concept of education as the busme‘‘s of the local 
community Programs of state aid have been de 
velopcd to provide a minimal educational opportunity 
for all the children of the state without regard to the 
Health of the school distnct In this sense the con 
cept of local support has been extended to the bound 
ar es of the states On the average states new 
provide about 40 per cent of the school cost 
The Question of Federal Aid 
A problem of inequabty in wealth also arises be- 
tween states In gome states the annual expenditure 
tor each public-school student is about S300 in 
others it is well under $'’00 Yet the joung people 
of all states are future c tiaens of the nat on as a 
\ hole Their freedom of movement as Amencan citi 
lens may lead them to establ sh residence n any of 
the states or territories T1 is has led many ed ica- 
(ors and cit zens to advocate a policy of federal aid 
to equalize educational opportunit es Several fed 
ecslsid been fre/onj tficCbngfWS In 1955 

the critical shortage of cla-ssrooms led the govern 
ment to consider ways in which federal part cipation 
m build ng programs could help local communities 
extend the r faciht es The fear of federal control of 
education that might come with federal aid has made 
the Amencan citizen hes tate to accept federal help 
This attitude has not been weakened by h s accept- 
ance of aid at the state level or by his acceptance 
of some measure of federal support for specific pur 
poses The Morrill Act and the G I Bill of Rights 
are cases in po at A federal pobey of a ding 
cation was early adopted An ordinance adopted in 
1785 bearing on the disposal of western lands re- 
served lot No 16 of every township for the ma n 
tenance of public schools with a the sa d township 


(see NoithwKt Terr tory) This was an outngl t 
gift to the people of the state to encourage them 
mthedevelopmentof education Later asnewstates 
were admitted to the Un on schools were given two 
lots— and some of the last to be admitted four — 
m each toinship 

Other support has been more spec fic In 1917 the 
Smith Hughes Act made provision for the inclus on of 
ustruction in agriculture home economics and trade 
and industrial subjects in the high school It pros ded 
for prej anng teachers of these subjects The federal 
grants of money under thia act 1 ad to be matched dol 
lu- for dollar by the community the state or these 
tot^ether In 1936 theh gh schools were encouraged to 
provide instruction m the distribut ve or selling 
occupat ons by the passage of the George-Decn Act 
Common Features of State Systems 

Bach state and each territory has its own school 
system Yet the visitor to a public school elementary 
or secondary in Honolulu T H or Hollywood Fla 
notfW find mow eimihnties than diSeKncea Eseh 
state system has developed with n a common tradi 
tioD and each has been strengthened by the expen 
ences of the others New \ork for instance eitab 
lished 'the Un vers ty of the State of New York m 
1784 w tb a board of regents The name is m slesd 
ing It was a state board of education with certain 
junsd ctK>n and pow ers over the colleges and acade- 
m ea Massachusetts estabbshed a state board of educa 
ton in 1837 and other states followed Forty three 
states how have such a board four have vocational 
boards and one has both a state board and a vocation 
at board Some boards are granted more power than 
others The tendency is to have one board in control of 
all etcmcDtary secondary and vocat onal educat on 

New York prov ded for a State Bupermten lent 
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of Common Schools in 1812. All states now have an 
officer, usually called Superintendent of Public In- 
struction, to direct the department of education. 

The state agencies set up standards for local school 
bodies, such as educational standards for teacher 
certification, building construction standards, and 
safetj' standards for school transportation. All states 
have compulsorj^ attendance Ians. In most states 
attendance is required from 7 to 16 j'ears of age, 
though the range is from 6 to 18 in some. 

Another common feature in school organization is 
the school district. (There are about 63,000 of 
these in the nation.) The school district is under 
the control of a local board of education or a school 
committee. Their job is not to run the schools but 
to see that they are properly run. Their authority 
comes from the state legislature. In the interest of 
efficiency and improved school programs, the present 
tendency is to reduce the number of school distncts 
by consolidating them into larger units. 

The mobilitj’ of the Amencan people made some 
standardization of school organization necessarj'. 
INIoreover, the Amencan educator, through his numer- 
ous professional associations and publications, has 
shared his concern about impronng his practices. 
Ideas are not kept within state or local boundaries. 
Xenspapers, magazines, radio, and tele\ision have 
shared the ideas n ith the lay citizen. 

A further factor in advancing the common practices 
on which the sj-stem rests has been the work of the 
United States Office of Education. It has been the 
responsibilitj’ of this office to collect information 



about the state of education and to make it generallj 
available. It disseminates information through re- 
ports of special studies, through a monthly magazine. 
School Life, through a biennial surv'ey of education, 
and in conferences for both school people and lajmen. 

Private Schools in America 

Side by side with the public educational s)’stem, 
private and parochial schools and colleges flourish 
Some of these schools carrj' into the present the tra- 
ditions that brought them into being. Many people 
support private schools because they believe the) 
provide a better education than public institution^ 
Others support them to obtain what they belieiefo 
be a better social opportunity for their children 
The parochial, or church, schools are supported b^ 
cause the public schools do not provide rehgious 
instruction. The private school vas gaining enroll- 
ment m the I950’s, enrolling about one in men 
eight elementarj' and secondary students. In 1940 
the proportion had been about one in every eleven. 

Legal Basis of Private Schools 

Not all citizens are happj- about either this tra- 
dition or the trend. Man)- persons believe that de- 
mocracy gains in strength through the association o! 
all the children in the public schools, at least until 
the college years. The United States Supreme Court 
in 1925, hovv-ever, ruled unconstitutional a law en- 
acted in Oregon in 1922 which required all children 
of that state between the ages of S and 16 to attend 
a public school. The opinion held that the state 
had the right to require school attendance but the 
parents had the right to send their children to the 
school of their choice. 

Another issue of considerable concern to the citi- 
zen had to do with the matter of support 
schools that are outside of the “public system.” Th® 
principle of universal taxation among the 
for the support of public education is w ell establish, 
so too is the separation of church and state, u ^ 
first amendment to the Constitution states: “Congrej^ 
shall make no law respecting an estabhshment 
religion, or prohibiting the free exercise thereof . • • 
T^et with the growth of the denominational schOT ^ 
especially as this is reflected in a developing CatboM 
system of education, the issue of support has 
reviv'ed. Somewhat more than 4i million childrca 
attend denominational elementary and secondar) 
schools. Alany parents are restiv-e under what t c) 
regard as double taxation. The Supreme Court ms 
ruled against direct aid to denominational schools 
has, howev-er, permitted indirect aid, such 
public funds to transport students and to supplj 'j 
secular textbooks. Indirect aid has been sanctioow 
because it is aid giv-en the student, not the schoo 

The Teaching Profession 

The need for preparing teachers came with the cr^ 
tion of a public-school system. All states now P 
vide for such education in separate teachers colic? 
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or in schools or colleges of education 
that are a part of the state university 
The first American norraa) school wan 
established in Maseachunetts m 1839 
A few are still in operation hut 
are an lergoing the changes that will 
transform them info four year de- 
gree granting teachers colleges Some 
teachers colleges offer the roaster s 
degree as do the colleges of educa- 
tion The»e also offer programs that 
lead to the doctor of philosophy de- 
gree or to the professional degree 
doctor of education Many private 
colleges and universities also pre- 
pare teachers 

The states through their boards 
of education or superintendents of 
public instruction issue certifiiates 
permitting applicants to teach in 
the public schools Scholsetjc re- 
quirement* for such certification 
have risen steadily Most states re. 
qmre tour yenrs of college prepva. 
lion for high school teaching Re* 
quirements for elementary teachers 
are olten somewhat lower The aver, 
age preparation today for etemen- 
tarv and high school teachers is be- 
tween three and four years of college 
work One teacher in four attends 
summer school or enrolls m exten 
Sion classes to improve his or her 
education 

In the 1950 s there were more than 
one million teachers m the public ele. 
msntary and eecondary echools This 
included nearly 70 000 individuals 
who had been granted emergency, or 
aubstandard certificates 
Reasons for Teacher Shortage 

Thousands of additional teachers 
are and will be needed at all levels 
The shortage is attributable to many 
factors Many teachers and potential 
teachers were lost by the schools 
either to the services directly or 
to government and industry during 
It orld War H For personal reasons, 
including economics many of these 
did not return The American public 
has been insistent upon the contin- 
uous extension of education. It has 
not been insistent upon a salary scale 
that would keep other callings from 
luting the teacher away fioro the pro- 
fession This situation is only gtadu 
ally being corrected 

Many edutators who freely admit 
that the salary situation should be 
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EXPENDITURES PER PUPIL— 1950 EDUCATION’S PERCENTAOE OF TOTAL INCOME 




improved, feel that the emphasis needs to be pla 
at other points if young people are to be attrac 
to the profession. Teaching is a basic need of a dem 
racy and teachers are in the front line of its defendi 
A democr^y could not survive nith an ignor; 
citizenry^ Dedication to a cause may be felt where 
teachers come together. The satisfaction gained fr 
contnbuting to this cause may be sensed nhene 
teachers exchange ideas about the young people a 
influence. Teaching IS hard work, extending^beyc 

e cla^ hours of the day or the week of the sch 
yMr It IS ako rewarding to the spirit of the teach 

communi 

Time has changed the status of the teacher 
now hves under fewer restrictions and enjoys more 


j ^ column shows expenditures per pupil in average 
attendance in the public schools for 1950— not including 
outtay or interest on debt. The national average of $2W ® 
iiian the 1940 average. The second co^ 
SMws the relationship between the income of the people and tfl 
n^enditures on public schools in each state. 


the priidleges of other citizens than formerly. The 
conditions of his work have been improved with the 
construction of new buildings, although an over- 
crou ded classroom in a new building offers little to' 
provement over an overcrowded one in an old huilttog- 


Citizens and Professional Organizations 

Significantly, in the 1940’s citizens in large nuni' 
bers became aware of their need to understand befto 
the educational problems of their communities. D 
addition to their participation in local pare® 
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Tbu iTtpii ttretis tbt tban rue a tcboe) eonstnetiaji tiace 
World Wu II Due to srovint esrollmenu e ha(« (bons(e m 
clisiroomi reuuins despite the costly buiMmc ptogreai 


teacher associations, they organihed iichool-coininu* 
nity councils or committees (*ee Parent-Teacher Asso- 
ciations) This latter movement was given impetus 
in 1949 by the formation of the National Cituens 
Commission for the Public Schools Hundreds of com- 
mittees have been formed by mterested citiscns st 
state and local levels, to seek wa^s m uhich to im- 
prove the schools This interest will do much to ad- 
vance the atatus of the profession and to bring teach- 


261 — EDUCATION 

ew and cituens to share in solvmg demociacy’s 
enicul problem the education of its future cituens 
The educational profession has worked and con- 
tinues to do so at self improvement The institu- 
tions that prepare the teachers have undertaken, 
through research and self-study to improve the dif- 
fermg teacher education cumculums School sys- 
tems have initiated programs of in-service or on-the- 
job ttainmg and have rewarded teachers for summer 
stud) and travel by salary increases Professional 
otganuationa hy holding annual conferences and 
publishing magarmes and yearbooks have stimu- 
lated interest nitlim the profession and have kept it 
informed on the basic issues it faces 
Hie National Education Association the largest 
Organization of teachers in America co-operates with 
state education assocutions to advance the effective- 
ness of public education Its departments and com 
missions such as the Association for Supervision and 
Curriculum Development the American Association 
of School Administrators and the Educational Poli- 
cies Commission address themselves to specific as- 
pects of the problem One of its commissions creaCed 
■n 1941 the National Commission for the Defense of 
Democracy Through Education has the difficult task 
of helping (he profession and the public to differenti- 
ate between the responsible critic of publ o education 
and the irresponsible one It presents its analyses in 
the Defense BuUehn published monthly. 


Education in European Countries 


ONE OF the significant educational events m Amer 
ica following World ar II was the marked mcrease 
m the number of students especially graduate stu- 
dents who came to it from other countnes Many 
educational leaden from the occupied nations Ger- 
many and Japan, al«o came to observe and study all 


aspects of Amencan education These eilucaton w ere 
brought to America first by the military gov emment 
operating in these two countnes and later by the 
Department of Sute In turn many American edu- 
catora were sent to occupied countries to help plan 
their educational leconstniction 
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rately developed for boys and girls 
The "iron curtain” prevents the 
world from securing a clear view cl 
how education now progresses in 
Russia. It is evident that, however 
widely developed, it serves the moth- 
erland in whatever ways the leaders 
demand. This service, in scientific 
and technological developments, ap- 
pears to he considerable. 


TEACHER TRAINING IN AN ENGLISH CASTLE 
attendance emphasized a world-wide^eaclle/shortf^? Postwar 

Further interrelationships were brought about by 
the cieation of the Fulbright fellowships, which made 
It possible for American citizens to teach and study 
m other countries and for foreign students to teach 
and study in the United States. These fellowships 

(Public Law 

584) and named after Sen. J. WilUam Fulbright who 
introduced the legislation. The Department of State 
and private agencies such as the Ford Foundation 
also aided the interchange of teachers and students 
There was the likelihood that American educational 
thought and practice would influence the future de- 
^ elopment of education around the world. 

Soviet Educational Theory and Practice 

One portion of the world, Russia and its satellito 
countries, was untouched by this e.xchange of Mea" 

form had^h^ ^ n Russia significant educational re- 
placed' tLtaris"SS^^^^^ 

?S„— „r.h“ ”7 

per cent of the people were illiteratp TLo 
Communists initiated programs on f 
disseminate the Communist doctrlno +i ^ 

D p.E. and to develop eetol'S” 

pulsor^, universal, and classless. The nroanmQ * 

dude a common school course— plnm + P^S'ams in- 

s to 12, .eennd.,^, W 

vocational and scientific schools for all 

eluding teaching) and by Segi I ‘ h' 


English and French Systems 

The educational systems of Eng- 
land and France, though they differ 
in many details, sliaie a conception 
of student selectivity that place 
them in contrast with the American 
system. These countries, though no 
less interested in demociacy, place their faith in a 
selective process for the preparation of leaders. 

The Education Act of 1944 in England opened the 
way for the extension of free public education. It 
called for a huge building program to relieve over- 
crowding and to piodde additional secondary schools. 
Attendance was made compulsoiy through age 15 
and later through age IG. Children from 5 through II 
attend primary schools, with nursery schools pro- 
vided for children from 2 to 5. Secondary schools 
enroll pupils from 12 thiough 18. Various adult edu- 
cation schemes are provided. In place of the former 
national board of education, a Ministry of Education 
was established with greater power. 

England has a “two-track” scheme of education. 
Students take an examination at the age of 11 for 
the opportunity to move from the primary school to 
the grammar schools, which prepare for college. H 
they do not qualify’, and the percentage who do is 
small, they may enter the secondary modern school 
or the secondary technical school. 

England’s famous “public schools,” such as Eugby, 
Eton, and Harrow, are, in American terms, private 
and usually charge fees. Private schools must provide 
free places” to receive aid from the government. 

In Fiance, after World War II, there was a tenden- 
cy to break dow’n the rigid educational scheme that 
permits only a selected feiv to get into the secondary 
schools and hence into college. Under this system, 
pupils who fail to pass the secondary e.xamination at 
11 yeara of age may stay with the primary school 
until the school-leaving age of 14 or attend “conipl^" 
mentary’ schools” for four yeare. France, wliich pro- 
vides much Ipoo fVxir, vivvv,.. f„.. rho oYprciseOl 


..r 12 . ^ciioois lor cmidren from age three to sevpn schools” for four yearn. France, wlncli pr 

in the early years there w’as much enthusin^^m . than does England for the exercise 

progressive methods, but the American influenpp d’ i ®'t’icational initiative in local communities, plans 
not last long. After 1931 progressive praS ll relaxation of central controls. 

iscarded. ^ulhoritarian discipline came to the fr. ^ Scandinavian countries have a tradition of frei 

but an emphasis on developing the abilitv of Hip ft ’ *=°®?Pblsory education. In line with their e.xtensiv 
dent to act in terms of the ideas he gained xvas mpif ' Programs, they have increased the number c 

commn™“Lre"“n" m'fa to ‘7°' If* C 

Rom 1943 to 1934 mtot 


educational institutions, including the universiti^ 
are free. (For information on sy'stems and standards 



of foreign nations see in Fact Index names of m 
dividual countries subentry education ) 

Prewar and Postwar Education in Germany 
Education m Germany n as dev astated during XV orld 
11 ar II School building? and libraries were destroyed 
and in cities such as Bremen and Berl a &U stboob 
were closed after 1943 In addition the educational 
system nas usei by IlitJcr to promote Na*i aims 
After the war the country was occup ed and divided 
among the victorious All ca The schools in East Ger 
many were integrated by Russia into the Communist 
pattern They are centrally controlled 
Pre rar German education led the pupils into d ffer 
ing pathways with one reserved for the select few 
After the first four years of a shared elementary 
school (the i olkwfmlt) to which alt atartwl at sx 
years of age IS to 2a per cent of the pup Is were 
dest tied for the university Thev attended a second 
ary school where tuition was charged Almost all the 
rest of the students remained in the elemenlaiy 
schools for four additional years A small percentage 
entered the A/dlelseAul« where they remained tlirough 
the tenth grade Here cmphavis was on techn cal and 
business training Ch Idren who left school to work at 
14 or IS years of age were requ red to attend voca 
tioaal scKmU several hours a w eek 
Much of the same school orgamiat on was followed 
after postwar reconstruction when the vanous I tnder 
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or states took steps to improve the r schools Some 
of tfaem increased the number of years of schoolmg 
offered and others provided more opportunities for 
talented children to enter secondary schools Many 
eliminated tu tioo in secondary schools 
German univers ties prior to World War I at least 
were dist nguished centers of research and schcJaisbip 
THq had exerted marked influence upon Amencan 
higher education especially the graduate schools 
American Influence Abroad 
The Umted States made every effort in it? area of 
tc°poiis b lity m West Germany to react vate the edu 
cat onal mach nery It tried to operate the schools so 
that they would function m terms of democrat e pur 
poses Amer can help w a? at hand but German profes- 
sional personnel was given respon« bihty One im 
porlant task was the removal of former Nazis as 
teachers Another was the product on of textbooks to 
replace those which glonhed the Hitler doctrines 
la all parts of the world educational pract ce is 
undergoing change This is especiallv true among the 
people who are stnvmg to gam the freedoms in their 
lives which they have seen to characterize democratic 
countries American influence may be felt everywhere 
it will certainly be felt m Germany Japan and 
Koteo htuch a d toward rehab 1 tation has been giv 
en ID each country (See olio Japan section Postwar 
Education and Oovermnent ) 
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the Dark Ages C-32S M-d3l 
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tonce M 354 R 103 p cture M 234^ Charlomagn 
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' schools U-102-3: Morrill .\ct E-236, U-403 
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EDWARD, Kmgs of ENGLAND 

'T'HREE Anglo-Saxon kings bore the name of Ed- naments and hunting, but he was also j|,g 

ward before the Norman Conquest (1066). Eight hardworking, seven years before he ca^ 
king Edwards have reigned since that time. As the throne he was the real ruler for h^ 
numbering of English rulers of the same name goes Hear}’ III (.see Henry HI; Alontfort). 
back only to the Conquest, the three earlier Edwards the Holy Land on a Crusade when nis ^a 
have only distinguishing nicknames. but there was no question of his successi 

EDWARD THE ELDER (ruled S99-924) was the throne. T.ctinian’’ 

son of Alfred the Great (see Alfred). He conquered Edward has been called the “English i 
a large part of central England which at Alfred’s because, like that Roman emperor, he 
death still remained in the hands of the Danes. laws. His laws were not restatements of pf 

EDWARD THE MARTYR (ruled 97^978) ob- toms but "statutes” in the modem sense. * 
tained his nickname because of a miracle supposed to them, particularly the land laws, had a^ 'jQyrt; 
have been performed at his tomb in Shaftesbuiy. He influence. A statute of 12S5 limited 
bad been buried there after being murdered by the to strictl}" church matters — a change that 
retainers of his half-brother, Ethelred the Unready, great-grandfather, Henr}' H, had been una 
who succeeded to the throne. make because of the murder of Thomas Be 

EDWARD THE CONFESSOR (mled 1042-1066) was Henry II). Edward also ceased paj-mg a leUQ 
the elder son of Ethelred the Unready. His election ute to the pope. . reig® 

to the throne after the death of the Dam’sh king Parliament grew in strength during 
Harthacanute marked the end of Danish rule in Eng- because he continued the policy of Simon de ^ 
land. Edward was noted alike for his weakness as a in summoning to it representatives of me to 
ruler and his piety as a man. His great legacy to lesser knights. His parliament of 1295 ^ ® ngT he 
England was AVestminster Abbey. the Alodel Parliament (see Parliament). 

EDWARD I (bom 1239, mled 1272-1307) was one reafiirmed the Alagna Carta in the ^ . tinJ 

of England’s greatest kings. He was a handsome man, tion of the Charters.” A step of a {fotf 

with fair hair and mddy cheeks, and so tall that he taken by Edward was the e-x-pulsion of Jee 
was nicknamed “Longshanks.” He delighted in tour- England in 1290. 




Soon after comine to the throne Ednardcoaquered 
Wales and gave to hts infant son Edward the title 
Prince of Wales (»«e Wales) Until 1280 the care of 
hs French possessions pnoi'ipally Aquitaine in 
Southern France absorbed much of his attention For 
the rest of lua life hia mam concern was Scotland 
He conquered the country m 1296 but in 1297 all 
Scotland rose m revolt against him under the popular 
leader Will am Wallace EdnarddefeatedWjUaceat 
Falkirk the next year but the Scots still ressted 
^ear the end of Ednard s reign Scotland found anew 
leader m Robert Bruce In 1307 King Ednaid then 
70 years old led an army toward Scotland but died 
before he reached the bolder 
EDWARD II (bom 1284 ruled 1307 1337) the 
son of Edwar 1 1 was the first Engl sh pnncc of Wales 
{sfe Wales) He was tall and handsome like his 
father but he was n eo vard m battle and m sp tc of 
h 8 father s careful training he had no aptitude for 
goiernment His reign was one of disorder and dis- 
aster He cent nued the war with Scotland that bis 
father had begun The Scottish leader Bruce de- 
feated the English forces m the famous battle of 
Bannockburn (1314) and compelled Edn ard to rect^ 
ruze the mdependence of Scotland 

In 1326 the lungs enemies planned a widespread 
re\ olt They easily captured the k ng and m Jan 
uary 1327 Parliament declared him deposed and ael m 
his place h s young son Edward HI Eight months 
Uter the deposed king was brutally murdered 
EDWARD III {bom 1312 ruled 1327 13 7) ^ 
came k ng at the age of 15 when h s father Ed »atd II 


was overthrown He proved himself a chivalrous 
luughl rather than a great ruler He loved warfare 
I ke so many of hia line and tried to givre it the 
glamourofthe goodolldvys by setting up a Round 
Table at Windsor Cattle in imitation of King Arthur 
He also organized the most famous of the English 
ctuvalnc orders of knighthood the Order of the 
Gsrter He gamed temporary glory but no hstmg 
profit through prolonged fightmg m Scotland and 
m France where he began the Hundred Years W ar 
(see Hundred Yearn War English History) 

[lunng Ldwards reigu a temble plague called 
the Black Death wiped out from one third to one half 
of the country 8 populaton and caused greet social 
and economic changes («« Black Death) 

EDWARD IV (born 1442 ruled 1461 1483) nas 
thefirstofthelorkatkmgs He grew up in the midst 
of the straggle beUeen two great farmbes York 
and Lancaster that is known as the W ars of the Roses 
(The Yorkists took a vihite rose as their badge and 
the Lancastr ons a red one See Roses W ar^ of the ) 
Edward became the leader of the Yorkist party 
throu^ the death of h a father Richard duke of 
Tink at the battle of Makefield (1460) He secured 
the throne the next year largely through the support of 
his powerful cous n the earl of Warwick later called 
flic Kingmaker 

Edward soon offended Warwick by marrying 
p p,.Ti<t. his Wishes Elizabeth W oodville and placing 
fi^ wifeg rebtives in positions of influence at court 
WaiwicL. finally went over to the Lancastnans and 
forced Edwaid to leave Cnghnd and take refuge m 
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Flanders (1470). Ednard, however, proved more than 
a match for his enemies. He returned to England in 
1471, defeated and killed Wamick in battle at Barnet, 
in Herts, and re-established himself on the throne. 
Immediately he caused the insane Henry IH to be 
killed; and some years latei he brought about the 
death of his own brother, the duke of Clarence. 

A popular and able ruler, Edward encouraged trade 
and helped restore the countr}’ to a settled condi- 
tion. relying on the groning merchant class rather 
than on the feudal nobility, he v on back for the king- 
ship much of the poner that had been lost to Parlia- 
ment by the Lancastrian kings. Soon after Edward’s 
death, his 3 'oung sons nere murdered (see Edvard V). 

EDWARD V (bom 1470, ruled 14S3), the elder son 
of Edward W, vas nominally king from April to June 
1483. His uncle Richard, duke of Gloucester, got 
himself appointed Protector and soon afterwards the 
king, then only 13, and his younger brother Richard, 
duke of York, were shut up in the Toner of London. 
Xeithei was ever seen alive again. Probably they 
were murdered by order of their uncle, who had him- 
self erowned kmg as Richard III. In 1674 some bones 
of two cluldren of about the age of the two brothers 
vere found in a wooden chest when a building of the 
Toner was being altered. Careful examinations in- 
dicated that the bones nere the remains of the tno 
unfortunate prmces. (See also Richard III.) 

EDWARD VI (bom 1537, raled 1547-1553) be- 
longed to the House of Tudor, nhich came to the 
throne on the faU of Richard III in 1485. The son of 
King Henrj'' VIII bj’ his third queen, Jane Sej’mour, 
he became kmg at the age of ten. Great things nere 


expected of the jmung ruler, but he was neier strong 
and died of tuberculosis at the age of 16, During hn 
short reign the government was controlled first bp 
his mother’s brother, the duke of Somerset, and 
then bp' the duke of Northumberland. Edward H 
was succeeded bx' his half-sister, Marj'. 

EDWARD VII (born 1841, raled 1901-1910) wa* 
60 j’ears old when he succeeded his mother. Queen 
I'ictoria, to the throne. He had married Princess 
Alexandra of Denmark in 1863. Before Ills accession, 
he was continuallj' before the British pubhc as the 
most active member of the yoj’al family, owing to 
Queen Victoria’s retirement during her long widow- 
hood. He n as a man of unusual social gifts and world- 
ly exqiericnce, and as king liis course nas marled bi 
tact and judgment. In the field of diplomacy he used 
his intimate knowledge of Continental courts to 
strengthen Britain’s position in Europe. He plajed 
an influential part in bringing Great Britain, France, 
and Russia together in 1907 into the Triple Entenfe- 
the alliance nhich, at the beginning of the first 
World War, aligned these nations against German) 
and Austria. 

EDWARD VIII (bom 1894, ruled 1936) was near!) 
42 years old n hen he became king on the death of hs 
father, George V, Jan. 20, 1936. Toward the end 
of the same j’car he expressed the desire to man) 
an American n oman, lilrs. Wallis Warfield Simpson 
Mrs. Simpson had alreadj' been married twice, and 
her seeond divorce had not j’et been made absolute 
'Tile British ministers and the governments of the 
Commonwealth did not consider that Edwards 
choice n as in keeping with the dignity’ and traditions 
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throne and bec^e Dulfe of' WinSor.^® impossible to discharge h'S 

ms abdication as kmg “without the help and support of the woman 1 w 
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of the Crown Edward, however was determiDed to 
proceed with the marriage, and on Dec 11, 1936, he 
abdicated He was succeeded on the throne by bis 
jounger brother George VI The first act of the new 
king was to name his brother duke of H’mdsor The 
duke married Mrs SimpsonmFranceon June3 1937 
£EL The common fresh-water eel is a long slender 
fish with a gracefully waving fin that runs in a con- 
tinuous line the length of the back and around apd 
under the tad It has a small comcvl head a pair 
of fins ju't behind the head and a w ide mouth vulh 
strong teeth The scales are *o tinv and so deeply 
set la the flesh that the fish appears to he scalele«s 
It has a shek, velvety appearance is olive brown on 
the hack, fading to greenish jcllow on the sides and 
Ers5 or white below 

EeJs are common in the fre«h waters of the world 


lo tlieve waters As fall approaches she puts on an ex- 
tra layer of fat and stops eating Her olive skin takes 
<ma s herycotor Her snout gets sharper and her eyes 
grow Urge and bulging She starts toward the sea 
snef finds herseff in company with other females that 
have become “silver eels” Lke herself Near the 
mouth of the nver where the water begins to be salty, 
the smaller male eels appear and ;oia the migration 
Out into the Atlantic they swim, gradually going 
clee|ier and deeper At last they reach the warm wat- 
ers of the Sargasso Sea tn v tract south of Bermuda 
and aliiiut 000 miles east of the American coast 
There in tlic blackness, 3 000 feet dowm the females 
bv their ctulltons of eggs and the males fertilize them 
Tlien the grown eels die 

A\ ithm a few days the glosslike baby eels, or brvae, 

quarter of *n inch long hatch from the eggs Each 


Thev are abundant in the fivers tliat flow to the At- brva carries » tiny drop of oil which floats it upward 
lantic coast of North America and thioughout the toward food and sunshine At first it simply dnfts, 


Mississippi River v alley , but there are no fresh water 
eels on the Pacific coast 


feeding with needle-sharp teeth on the microscopic 
life at the surface Then it begins to grow and to 


The eel’s life is one of the mo«t extraoidinaiy swim stewly toward the bnd A year later, when it 


dramas of mysteiy and adventure that science has 
ever solved At certain seasons swarms of voung eeb 
appeared m the rivers, and the grown eels swam down 


nears the American coast the eel larva is about three 
inches tong This is what used to be called a LepUy 
cephalui Soon it begins to shrink The high, thin 


itwm to disappear into the sea tt hat happened be- bodyshortens turns pmW and become* round-much 
fore and after was unknown The Greek philosopher ibc shape and size ol a common wooden nwteh The 


Anafotle guessed that young eels sprouted from the 
mud Itself Two thousand years liter Uaak Malton 
reported in ‘The Compleat Angler' an even wilier 
theory, that horsehairs m water turned into eels 


larva has turned into an citer or yourg eel 
fresh ttater bile Begins 

'Thousands of elvers swim into the nveifl on the 
Atbntic coast early every spring The males remain 
n the brackish tidewater but the lemales awim far 


The first clue to the mystery was the discovery of in the brack, sh tidewater but ^im IM 

lelepfoiephali about ISOyeareago, in thewatersof upanduuy 
me Atbntic and the Mediterranean The*e are erea The stay o the eeU m 

tures with tiny heads and iibbonlike bodies tran*- ranges from 4 to 6 years ! 

parent as gbss They were long supposed to be a km.l to 8 y «rs for the fenw w They sny^mg hve or 


parent as gbss They were long supposed 
of fish new to science During the latter half of the 
I9th century several experimenters found that Lep- 
forepAalt kept in aquariums, turned into young eels 
Lire Story at the Eel 

Vlth this fart to help him a young Danish acien 
list, Johannes ‘?chmidt began in 1905 to track down 


the secrets of the eel Be- 
fore his death in 1933 Prer- 
lessor Schmidt had made 
BIX cruises, covenng more 
than 40 OOO miles and had 
dredged up from the ocean 
depths the answer to the 
puzzb Villiam Beebe’s 
deep-water explorations 
corroborated 
Schmidt s findings 
I^t us start the 
Story with a full- 
grown eel that has 
bepn living in the 

headwaters of a 

stream in the Eastern Attbetop^-.-r- — 

■to S'»S5 SS'b:S' 

lor there are no males 


THREE STAGES IN THE 


dead that they can aw allow In winter they hiUinate 
in Uic mud At nutunty the females are usually from 
2 to 3 feet long the males about two thirdi as large 
Occa'ionally a female fails to develop the breeding 
instinct and may live on m some fresh-water pool for 
40 y“are oi more growing to a great size 

Along with the Ameri- 



_ the Mcoad pictor* Ui« h 
elver At lt>* bottem, « powa e 
«ae utlt its •ctoal DU 


the depths 
of the Sargasso Sea, the 
fre*ih-w at«r eels of w ester n 
Europe come to breed 
They have to travel 4,000 
miles to Ret there To give 
the brvae time to make 
their way back to Europe 
their change into el 
vers takes three years 
instead of one 

Professor Schmidt 
showed that similar 
central breeding 
f' J pbces exist for the 
els of Africa, of 
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type are found in South America or on the nest coast 
of North America, probably because there are no 
ocean currents favorable to the return of ee! larvae. 

The conger eels that frequent the coasts of Europe 
and eastern North America are strictly salt-water 
fi=:h. They may grow from 4 to 6 feet long and they 
are much thicker than the common fresh-water eels. 


Some congers breed in the Sargasso Sea, some near 
the Azores, and some in the Mediterranean. 

In warm seas live the eels called inorays, many of 
which are brilliantly colored. The “muraena’’ so highly 
prized by the Romans belongs to this group. 

Fresh-water eels, conger eels, and many of the 
morays are good to eat. The meat is nourishing and 
delicate when properly cooked, though some find the 
flesh oily and the fine bones diflicult to remove. 

Eels belong to the order Apodcs. or “footless"’ fish- 
es. Among their distinguishing features are tiny scales 
so deeph- buried in the skin that eels are commonly 
thought to be scaleless. The scientific name of the 
American fresh-water eel is Anauilla bosionicnsis; of 
European species. AnguiUc vulgaris; of American 
conger. Conger oeeanicus; of European conger. Conger 
mlgaris; of the Roman moray. Murena htlfr.a. The 
“electric eel” of South America does not belong to 
this group, but is related to the carps and catfish 
Torp^o Fish). 

Egg. -411 animals and plants, except the most primi- 
tive types, begin life in the egg. The egg is a single 
female germ cell which is able to develop' into an hi- 
dependent new life when it has been fertilized bv a 
male cell (see Biology; Heredity). The egg cells of 
plants when fertilized turn into seeds (see Flowers- 
Seeds). 

In mammals, life begins with the female egg cell, 
called an onnu. When it is fertilized by a male rell it 
almost immediately begins to divide, a process called 
flsrion. The development and growth of the young 
mammal take place inside the mother’s bodv between 
the time of fertilization and birth. During’thb sta<re 
it is called an errihryo. The only mammals that depa'rt 
from thii rule are the duckbill and the spinv anteater 
(see Duckbill). All other animals that come'from e<^ 
undergo their de%-elopment ininde Ihe egg. 

■ f “ distinguished from an egg ceU con- 

sist o. the germ ceU and materials for the nourish- 
^nt or the embryo, enclosed in a protective covering 
The covmng may be a rigid sheU of calcium. lik-> the 
eggs 01 birds, or a tough, elastic membrane, like the 
eggs of most reptiles. 


, eggs before they are readv t 

haten. The lemales of certain snakes, lizards fiihe 
and insects keep the egE inside their bodies until th 
moment oi hatching, so that their youncr seem to b 
bom alive like those of mammals. -Animals of this Um 
are caRed ‘M^parous” (live-bearing) to dLtinghis 
them from the o^uparous"’ (e^-laj-ing) animab. 

Differences in Egg-I.a>-ing Habits 
The ^-kjdng habits of animals seem related t 
the dangers to which their eggs are exposed. Thus th 
auks, which nest in inaccessible places, lay only on 


egg each season. Certain fishes, such as the ed. tie 
sturgeon, and the turbot, whose eggs are food forhm- 
dreds of enemies, lay millions at a time. 

Many birds build verv- elaborate nests to sid-s: 
their eggs (see Birds). Insects protect their era h 
complex ways too. Bees and wasps lay them in ne- 
cially constructed wax cells; ichne-omon flies p'sni 
them in the bodies of other insects; the gall flies emlei 
them in plant tissues; buffalo gnats glue theirs ton:- 
merged rocks (see Insects). 

Reptiles, as a rule, leave their egE to be hstciei 
by the heat of the sun, but nearly all h'irds wm: 
their eggs with their own bodies to develop and btd. 
them. .4ustrali3, however, produces a group of huh 
which hatch their eggs like reptiles. They are cTd 
the Megapodes. The brush turkey of eastern .4cstnih 
and the mallee bird of western .Australia, forinr-mr- 
simply scratch up mounds of earth and leave;, hr 
their eggs in the mound, and let the heat gene.-3tei^ 
the sun and by the decaj-ing vegetation do the 
The Hen's Egg 

The bird’s egg. of which the hen's egg is typ.al 
has been called “the most perfect thing in the uu- 
verse.” On the outside is the shell, composed cE^ 
of calcium, covered with a thin skin fcutrcle). hui.e 
the shell are two membranes. One of them clla? i' 
the shell, the other to the albumen, or “egg wLte. 
Then come four concentric layers of albumen, 
in the center of the egg is the yolk, enclosed in 
yolk sac (x-itelline membrane). The j’olk coast: c. 
six layers of yellow yolk alternating with six h.ve-"5C. 
white x-olk. 

In the core of the yolk is a vase-shaped 
white material, the “latebra.” It is connected 
neck of the vase with the germinal disk 
disk) on the outer surface of the yolk. From u 


THE PARTS OF A HEN’S EGG 



sad it provides the embryo -Kith the food 

its dsvelopniest. Ontside the volh are the ^ 


the yolk ia the center of the egg. They are 

albnn:ea at one end and to the yolk sac at i— - “ 




CaHMNAI CAraUD SCARIET MNAOfft 



■tOtIN 



KlUDItX 





MOCKINCe CO 


* ^ % 

^ J 

no WINOEO llAOCtlCO MOWN THiUSHn 





CROW 


MfAOOWlARK STAniNG 



MAUARO 


THE EGGS OF SOME FAMILIAR BIRDS 
Eggs o{ some of the common birds are shown here Egg collect ag u oow fMbidden by federal laws 
which protect songbirds They should never be taken from the oest At a rule eggs chat are la d 
in holes or n hollow trees are wh te Those that are laid o einased places have the protective 
colorat on of spots and streaks wb cb blend into the backgrousM and make them almost inv s ble 





EGGS TAKE MANY STRANGE FORMS 
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EGYPT— LAND and the PEOPLE 

and gives Egj-pt a bor- 
der with Israel. 

A limestone plateau 
underlies the sand and 
gravel of the desert 
Along the Red Sea tho 
plateau rises to steep 
mountains with soffi'' 
peaks more than 7,000 
feet above sea lea el In 
the north the Land slope; 
down to the Jlediter- 
ranean. 

The Lind east of tie 
Nile Vallej' is called tie 
Arabian Desert after th» 
great desert in southwed 
Asia. Here and in tie 
dr}' Sinai Peninsula groff 
coarse grasses and 'cat- 
tered shrubs. Tlie Lilian 
Desert, w est of the ^ll'‘, 
is the driest part of tie 
Sahara (ace Sahara) 
Even camels cannot eros 
its great dunes of shift- 
ing sand. In a few place"' 
water comes to the sur- 
face or can be reached 
by wells. The people tae 
this water to irrigate the land. Such irrigated pbc^ 
in a desert are called oases. There are fiie sma 
oases west of the Nile. 

The World’s Largest Oasis 

Through the limestone plateau the Xile has cut a 
level valley 800 miles long. Cliffs of brow n and .vejww 
rock rise like a w all on both sides of the valley, t ® 
irrigated land is from 10 to 15 miles wide. Between 
this green strip and the cliffs the ground is ® 
sandy. A branch of the Nile — the Bahr Yussuf— 
through a gap in the western cliffs and waters a c 
fertile area called the Fa}'um. u 

About SO miles from the Jlediterranean 
- - - ■ " -“-andtt" 



Tins IS the famous nrer Nile Without its life-giving iiaters, all Errot i^uld beT*deser^ The eall- 
boats are called -They have very tall fails lo that thiy c\?^?'alch the'^Sd that bl^ws 

the top of the cliffs Going downstream they drift with the current. 

pOYPT. The world’s largest and hottest desert 
stietches across all north Africa Eg}'pt occupies 
the northeast corner of this desert. It has no more 
ram than the vast empty Sahaia to the west The air 
is hot and dr}'. But down through the Lind there runs 
a green valley, watered by the iiver Nile. This is the 
real Egypt. Here the people live, crowded close to- 
gether. The rest of the counti"}' is almost all wa'iteland 

Eg}'ptisveiyold. The many pyramids that stand 

m the desert aie the tombs of lungs who ruled here 45 
centuries ago. Then, as now , the Eg}-ptians dug canals 
to cair}' the watei of the Nile to their farms The 
Eg}-ptians today still use tools and water-liftine 
machmes invented by their early ancestors. 

-R ^ sift of the Nile.” 

not make Eg}'pt. The people 
andthem-er together created the Eg}'ptian landscape 

of Eg}'pt shows a country 
almost square. It measures about CSO 


The Land 


.nooui an miles from tne ureaueimucu.. — - 
dirides into tw o branches called the Rosetta aai 
Damietta. The cliffs disappear and the lallc} 
out like a fan into a w'ide della. Tliis broad P ja® ' 

Its soft deep soil lii 


the most fertile part of Eg}'pt 
that in the upper valley, was brougni . 
Nile from highlands far to the south in Ethiopia 


•1 r ,7 J.I. measures about (iSO 

nules from north to south and 670 miles from east to 

Anglo-Eg}'ptian Sudan. To the east " 

fSni^ Suez north, the IMediterranean. The ProducU.-Cotton, com, wheat, sugar cane, rice, 

“nnects these two seas. It cuts 

Chief Cities (1947 census).— Cairo (capital, 2.1004(^)' "|l,sss 
(923,081), Port Said, Tanta, Mahalla el Kubra, bo«> 

(over 100,000). 


Extent.— Greatest length, north to south, 680 (1«1 

670 miles. Area about 386,000 square miles P0P“' j— tur 
census), 19,087.304 With Great Britain, rides *0* ° 

Suaan,about967.500squaremiles,population (1949e5i j, 
Kdiira! Features —Desert plateau, rising to alglj^ 

Sea and m Sinai Peninsula: highest pointy Mo^t ® J TTlf 
World^s largest oasis* the irrigated delta and van 7 


A ' ^ uurtn, tne iMecliU 

faiVnus Suez Canal connects these two neas It entu 
through Eg}'pt’s territoi-y; for the Smafpon' ^ 
east of the canal, helongs^to Eg}'S! 
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DATE PALMS SHADE THE F ARM VILLAG E 



Egyptian farmers live in small Tillages Their li'tle bouses are the color of the ground they stand on ncdt'rf 

mud An overflowing canal has spread an unhealthiul marsh around this village. The man is sitting on the enge « 


El eo’ J e-ir m niidoumnier the N ile u^erl to o\ crflon 
its banks WTien the water drained at\ ij , the people 
planted their crops Thej could rai^e onh one crop 
each j ear Today Egj-pt has a modem irngation »j s- 
tem A great dam at Asvt an, in =outhera Egj pt Iio'lds 
back the flood water and let'r it out as u i® needed. 
Farther down the n\ er, bar- 
rages raise the n\er let el 
and force the water into ir- 
ngation canals. dVater is 
now available the t ear 
round. This makes it possi 
ble to raise three crops a 
jear in the warm climate. 

The delta is called Loner 
Egt’pt. The narrow river 
valley is Upper Egt'pt 
Their imgated land is the 
world’s largest oasis. To- 
gether with the small oases, 
thej' cover 13,500 square 
miles. This is less than 3 
per cent of Egj'pt’s area. 

A Land of Brilliant 
Sunshine 

The extreme south of 
Egypt lies in the tropics. 

The rest is in about the 
same latitude as Florida. 

Summer and winter, the sun 
shines bright in a cloudless 


CARRYING WATER FROM THE NILE 


bin flUed with clover end is feeding the clover to bis dookejr. 

sky. The wind is almost alwa}-s from J 

bnngs rain to Lower Egj'pt in winter, but it 
VCD' drj- and hot as it mo\ es south. In upper tgjp 
many children have never seen rain, for 10 or 
jears maj' pass witliout a shower in their i 
When rain does come, it is usually a deluge. 

In spring, for two r 

three days at a hme, a k. 
dry wind from the 

blows up thick j-ellowc.^-- 

of dust and sand 1^ 
wind is c.illed the 

I the 

I The People tolcf 

l^dTiiiil^ethepicto^ 

of their earlj , 

They have the same 
some straight L 

eyes, thick long eye^t • 
and rather dehcafe 
Those in the north ge 
ally have hght yej;^ 

skin. In the far south tt- 

people are browner. 

Egyptians 
bic language. 
also foUow the Arab k 
gion, called Islam- 
town and village 
mosque, or temp e. , 
the nunaret, or t < 



married woman. She can bal- 
JA.uAV V without tonching it. The 

youDger girls have not yet learned how to do this. 
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mueznn calls the people to prayer 
five tiraes a day (Ses also Ishm 
Mohammed ) 

Every town and c ty has also a group 
of Christians called Copts The Coptic 
church IS one of the oldest Christian 
churches In the larger cities live manj 
Greeks Armenians Syrians Ual ans 
Jews French andBntish Darkakiined 
Nul ms live in the far south Nomad 
Arab tribes pasture the r herds in the 
Arabjn Desert All these people en 
jo> tl e same nghts The Egyptians are 
kindly courteous people and they 
learned long ago to tolerate other re- 
ligions and to live at peace wit! the 
strangers who settled among them 

In a hun Ired years the popuht on of 
Egjpt laa grown from about 3 m thoa 
to more tlian 19 million There are now 
about 1 400 persons for every squaie 
a lie of farmed 1 in 1 Three out of five 
famil es live on farms 
I r,.™ 1 1«- I THE EOYPTISN peasant is 
I 1 called a The word 

means one who t Us the soil The fellahs are very 
poor A family must get all its living from one or two 
acres Only a few own the land they farm The rest 
mu t pay rent to a Itndloivi Some landlords own 
many thousands of acres 

The fellahs 1 \ e m villages Because land is precious 
they build their houses close together on narrow lanes 
There la no space for grass or gardens but every vil 
lage has palms which give both dates and shade 

There are no forests m Egypt So the felUh bu Ids 
hii house with mud The brick maker mixes the mud 
with wheat straw to mi^e It strong and ^ 

packs it m wooden boxes to shape it 
T) e bncks soon became hard in the hot 
dry air To hold the bucks together 
the bu Ider uses more mud and straw 
When the walla are up he lavs split 
palm trunks across them and covers 
these with palm branches or cornstalks 
and mud The roofs are flat because 
they do not need to shed ra n TI e thick 
walls keep the house warm in winter 
and cool in summer 

The r cher lando vners bu Id houses 
two or three stones high The fellah s 
hut has only two rooms One room is for 
the farm an mals the other is for the 
family People and ammals u'c the same 
door Wmdows are small openings with 
wooden shutters and no glass The floor 
H packed earth 

Across one end of the room is a Urge 
builb-m oven made of mud brick It has 
a small oval opening m front for cook 
mg and baking The smoke goes out 
through a hole in the roof The top of 


OtNG HOME FROM THE FIELDS 



( ‘ «bMl *od • brlsf* 

the oven is covered with a straw matting Here the 
whole fam ly sleeps In winter they build a fire to 
warm the bncks l^fore they go to bed For fuel they 
use corosulis or the dried brush ol cotton plants 
In summer the housewife does most of her cooking on 
a small bnck oven out of doors 
The only furniture is a wooden box chest for cloth 
mg The family sits on the floor to eat Com and 
wheat are stoied in brick bins In a comer stands a 
large earthenware water jar It is the housewife a 
duly to keep this filled In other jars she keeps 



HOW THE FARMERS LIFT WATER UP TO THEIR LAND 
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salted chee88 or salted 
vegetables — green pep- 
pers cucuinbers turnips 
or on ons With these 
she can serve a tjuick 
cold lunch Tor dinner 

I she nuiea a vegetable 
stew The fellah is too 
poor to aflord eggs and 
m Ik and he eats meat 
only on feast days He 
usually keeps a water 
' buffalo which gives good 
f milk But he sells the 
butter that he makes 
‘from the rich cream 
i ith the gUmmed milk f 
thatisleft thehousewife ' 

I makes salted cheese for 
I the family Th a is eaten 
I every day She raises a 
few chickens on the roof 
but she Beils both chick 
ena and eggs 

tVfttk «(*d Play 
on the Parm 
Before aunnse the vil- 
lage IB nearly emptied 
All evcept the very old 
go to the fielda With 
them go their work am 
mala— water buffaloes 
oven and donkeys The 

farm implements are loaded on the animals— usually 
a wooden plow with iron tipped share a s rople hand 
sickle and a hoe 
The people 








Often the canal water is 
too low to feed the 
ditches Then the fellah 
must lift the water to his 
(and The commone t 
water lifters are the 
water wheel called a 
■j sakta and the water lift 
called a sAodoo/ (5ee pic 
.•^1 tures on the opposite 
page) If part of tte 
farm has th n so 1 the 
fellah carries nch so 1 to 
it m a large basket 
In early spring the fel 
lah usually plants cot 
ton sugar or corn Cot- 
ton IS Ei^pt s most val 
liable crop Under the 
hot summer sun each 
acre of cotton needs al 
most CO tons of w iter a 
itiv ?oui timee tbirwiR 
the summer the cotton 
must be picked The as 
erege >iel 1 is aboi t CDO 
pounds an acre — double 
that of the United States 
At the en 1 of the sum 
the fellah usually 


#»» pljnts corn and clover 
The clover called her 


^ _ «**• iBs * 

•wsylffloi “■ ■" 

fee la h 3 ammala 

He Ones some of it for summer teed since he cannot 
spate land in summer for pasture In November he 
plants vhevt an I barley On his small farm he also 
barefooted because they will have finds space to raise vegetabl“s for his family 
to wade through canaU and d tehee The children Ch Wren who are too youug te work join nith the 
veer cool cotton dresses The fellah w ears a long neighbors children in play The g rls like to play 
white robe called 1 gala COTTON PICKERS AT WORK IN THE P^UTA 


and a small cap 
ms wife covets her 
bright colored house 
dress with a long black 
talabia and puts a 
bUck veil over her head 
and face but she takes 
off these outer garments 
as soon as she reaches the 
farm Marr ed women 
must wear the blaok 
coverall except when 
they are with their fami 
hes or close fr ends 
A sunny path along a 
canal leads to the farm 
The farm is about the 
s le oi a city block It 
la crisscrossed with 
ditches that carry the 
canal water to the soil 
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house. The boys pre- 
fer to play farm. They 
dig small ditches, let 
the water run in, and 
make a shadoof ; then 
they argue, as they 
have heard their fath- 
ers argue, and sing 
the songs that set a 
rhythm for the labor. 

At noon, when the 
sim is hottest, everj-- 
one stops work. This 
is a time for prayer. 
Tlie people are far 
from their village 
mosque. But under a 
group of palms they 
have a prayer place 
covered with straw 
instead of a prayer 
rug. They always 
wash before prajang 


IN THE OLDER PART OF CAIRO 












V/ 




The girl is watching the potter make a jar. He puts the clay on his pot- 
ter’s wheel and works a foot pedal to make the wheel go round. As the 
wheel turns he shapes the wet clay with his hands. 


ART OF CAIRO Separate groups Soon 

' * they are all in bed, 

for they are fiitd 
after the long dads 
AgA work. They are al-o 

undemouri^ed; aai 

jSS^k O'**- of fi™ 

, from parasitic ds- 

"b- ^ ^ 

t jar. He puts the clay on his pot- and there are iBsnj 
make the wheel go round. As the UKnr? nwinlp M(ht 
wet clay with his hands. peojiie. - 

villages now baic 

health centers, and the larger towns have free 
pitaLs. But the parasitic diseases need to be attacked 
at their source — in the Nile water. 

Traveling to Market 

The tallages lie only two or three miles apart, rcr 
every five or siv villages there is a central mar^i 
The roads are too poor for automobiles or busses. Tk 
fellah loads his donkey with the cottoncr 

! grain he has to sell and walks beside it.^ 
wife carries on her head a wide shallow 
ket filled with butter, cheese, orvegetab^^ 
In the open-air market the village artai- 
display their wares. The potter ^s 
his food jars and water coolers. The b^‘ 
weaver sells mats woven of palm leatK 
rushes, heavy baskets for canjang soil, 
light market baskets. local weawK Ou 
handmade shawls and blankets. Meta OT 
ers display ornaments and utensils 
silver, gold, and brass. Here and there 
gather in groups to listen to piofes;' 
singers and storj’tellers or to watch magio- 
_ 5 and dancers. „ . > 

I' ^ I p,. .f THERE ARE many " 

I- towns in the delta and oa ft- 


^ Nile, but only two great cities. Ca'^» 

SlM TvdE capital, is the largest city in all -Mn • 
lies a few mUes south of the delta 

i • spreads over both banks of the - . 

On the Mediterranean is Ale.^^^ 

1 1 EskTit's chief port and cotton 

^ ^th'fite^sho^sf totelf, business 

f apartments. 1“ op® 

Dmidings are air-cooditioaed. stand close-packed tenements an 


wash before prajang Tlien they eat the lunch thev 
brought \rtth them, .■kfter lunch both people and ani- 
mals lie down and sleep for an hour or longer. At sun- 
set they quit work and set out for home. 

Disease Saps the People’s Energj’ 

After dinner the women sit on mud-brick benches in 
front of their houses and talk. The men gather in 

A MODERN STREET IN CAIRO 
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religion. iVIost of the Eg^-ptians in time accepted Is- 
lam. Some held out, despite persecution, and their 
descendants have remained Christians down to the 
present day. These people are called Copts from the 
Arabic word Kubt, meaning "Egj-ptian.” Thej'- re- 
fused to intermarrj' uith iloslems and kept alive their 
ancient Coptic church. 

The Arabs set up their capital at Cairo in 9G9. 
They lived luvuriousl}' and taxed the Egyptian peas- 
ants heaxdly. But thex' also built beautiful mosques 
and encouraged art and hterature. The university 
El Azhar, which they founded, is still a center of 
Mohammedan learning. 

Arab rule ended when the Turkish sultan, Selim I, 
conquered Egj-pt in 1517 (see Turkey). Turkish rule 
V as weak and corrupt. 

Egypt Becomes a British Dependency 

Xapoleon led an ex^pedition of 300 vessels to Egtyit 
in 179S. He aimed to ndn Egtyit and then build a 
French empire in the Middle East. He defeated the 
Turkish armj’ in the battle of the Pyramids. But the 
English discovered his ships in the harbor of Alcxan- 
dna, and Admiral Nelson destroyed them in the 
famous battle of the Nile (see Napoleon; Nelson). 

Both the English and French 
left Egypt in 1S02 and the 
country reverted to anarchy. 

Rehef came through ^lehemet 
All, an Albanian officer in the 
semce of the Turkish sultan. 

He seized pon er and proceeded 
to build up a strong Egjqitian 
army. The sultan of Turkey 
was forced to recognize liim as 
gox emor (pasha) in 1805. 

Mehemet Ali repaired and 
improved irrigation sj’stems 
and reclaimed thousands of 
acres from the desert. He gave 
each fellah a portion of land, 
supplied seed and farm ani- 
mals, and encouraged the rais- 
ing of cotton, sugar cane, and 
rice. In 1819 he sent an expedi- 
tion up the Nile into the Sudan 
and built a capital there, 

Khartoum (see Sudan). 

In 1856 Said Paslia, Mehem- 
et Ali’s son, granted a French 
company the right to construct 
the Suez Canal through Egyp- 
tian territory. The canal was 
opened in 1869 nith elaborate ceremony during the 
reign of Ismail Isnmil was a spendthrift. He Imr! 
rowed heavily from French and British bankem and 
spent the money ^hly on palaces, gardens and 

unable to repay his 


WHEN THE GATES AT ASWAN ARE OPENED 



to Water sumt^r efSrs In N 
EO that the Nile closed 

ntle can fill the fiiant Aswai reservoir. 


allow British and French officials to supervise Egypt’s 
finances. In 1882 the Egyptians revolted and tri’d 
to get rid of the foreigners. The French irithdre-^ 
The British navy bombarded Alexandria and a Britbi 
army’ occupied the country. Egypt thus became vir- 
tually a British dependency while still a part of the 
Ottoman Empire. 

Egypt prospered under the guidance of British ad- 
visers. They restored financial order, reduced tans 
and developed industry and commerce. They aL-o 
constructed irrigation works, including the great .h- 
wan Dam (completed in 1902). After a long struggle. 
British forces put down a rebellion in the Sudan. In 
1899 the Anglo-Egyptian Sudan was established und'r 
the joint rule of Great Britain and Egypt (see Sudan) 
VThen the first World War broke out. Egypt was still 
a part of the Ottoman Empire. The Turks sided with 
Germany'. Egypt threw in it= lot with Britain. InOf- 
tober 1 914, Britain declared Egypt free from the Turk- 
and formally' proclaimed it a British protectorate. 
Nationalists Demand “Egypt for the Egypii^as” 
After the war, the nationalist Wafd party led a 
movement for Egy'ptian independence. Disorders 1 p- 
carae so serious that the British in 1922 declared the-' 
protectorate at an end and rec- 
ognized Egypt as an indepen- 
dent, sovereign state, but th»T 
reserved the right to leep 
troops there. In 1923 Esyp* 
set up a constitutional gov- 
ernment w ith Fuad (fonneri.v 
sultan) as king Fuad wa' 
succeeded by his son, Farcos 
in 1936. , 

In 1936 Egypt signed 3 
treaty of alliance with Brito 
for 20 years. The pact 
Britain set up a military bs.^ 
on the Suez Canal and 
nized Britain as joint rukro 
the Sudan. In the secon 
World War Egypt "dsneutBi 
but allowed Britain and 
United States to station 
troops there and use 
dria as a naval base. In 
Egypt joined the .A.rab s a - 
in the w ar against Israel, .w 
the war, Egypt kept 
of the Gaza coast (see 


A bloodless revoluhon 


took 


lUlCCO Aw.v 

1952 when Gen. 


place in laoa. i 

hammed Naguib forced King Farouk to abrheate ^ 
leav e the country-. Naguib assumed dictatorial pn'y^‘ 
and began at once to put through much 
cal and land reforms. In 1953 Egypl’ . ^^{0 
signed an agreement giving the Sudanese the 


loans, he sold Egypt’s shares of canal ““ rjsreemeni givmg xiie -- - 

British government for about 20 million -Tl!® decide m three years w hether they would 

canal thus passed to British control (spa <? n’ British Commonwealth, or set up ^ 

IsmaU was soon in debt S VsTfi (See also Sudan; Suez. For Ecfere^c^ 

agam. m i8/6 he agreed to Outline and Bibliography, see Africa). 
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In the Nile Vallej' the people’s way of life under- 
went a great change. They settled down in more or less 
permanent homes. And they progressed from food 
gatherers to food producers. They still hunted the 
elephant and hippopotamus and 
wild fowl, and they fished in the 
river. But more and more they re- 
lied for meat on the animals they 
bred — long-homed cattle, sheep, 
goats, and geese. They learned that 
the vegetables and wild grain they 
gathered grew from seeds. ItTien 
the Nile flood drained away, they 
dug up the ground with a wooden 
hoe, scattered seeds over the wet 
soil, and waited for the harvest. 

They cut the grain with a cliarp- 
toothed flint sickle set m a straight 
wooden holder. They ground it be- 
tween tno flat millstones. They 
raised emmer nheat, barley, a few 
vegetables, and flav. They made 
bread and beer from the grain, and 
they spun and wove the fla\ for 
linen garments. 

The first houses were round or oval, built over a 
hole in the ground. The walls nere lumps of mud and 
the roofs were matting. Later houses were rectangu- 
lar, made of shaped bricks, with wooden frames for 
doors and windou-s— much like the houses the Egyp- 
tian farmers live in today. To work the lumber, the 
people used ground stone ax heads and flint saws. They 
made beautiful clay potterj', without the wheel, to 
hold food and drink; they 
fashioned ornaments of 
ivory, made beads and 
baskets, and carved in 
stone the figures of people 
and animals. They built 
ships with oars and car- 
ried on trade with near-by 
countries. The ships had 
simple signs instead of 
names, showing probably 
the home port . These signs 
were an early step in the 
invention of writing. 

Good farmland was 
scarce. The desert came 
down close to the marshes 
that edged the river. To 
gain more land, the people 
rooted out the jungle, 
filled in marshes, and built 
mud walls to keep out flood 
water. Finally they en- 
gaged in large-scale irriga- 
tion work, digging canals 
that cut across miles of 
land. This required the co- 
operation of many people 


KING KHAFRE 



A falcon, symbol of the god Horus, pro- 
tects the king ^tb its wings. The head is 
part of a statoe in the Cairo Museum. 


living in different places. Leaders were needed topha 
the work and direct the workers. Because of this need 
orderly government arose. Population and wealth 
grew with the increase in farmland. There was food 
enough to support a prolessioicl 
class who worked at crafts instead 
of farming. Villages grew into 
towns. Large towns spread thd' 
rule over near-by rillages and 
came states. At the end of tV 
prehistoric period, there were otV 
two political units. One wa' Lower 
Egypt, the delta. The other was 
Upper Egj'pt, the valley. In later 
times, when Egj'pt was unitel 
the people still called the countrr 
the Two Lands, and the Idngd 
all Egj'pt wore a double crown 
combining the white crown of tt 
south with the red crown of tl- 
north. 

Before the prehistoric pencd 
ended, the Egj-ptians were stiffis- 
lated by contact with people wb 
lived in another river valley ® 
Asia (see Babylonia). These people were 
vanced than the Egyptians in working metal 1 q 
also had writing. Perhaps the Egyptians got ‘h®' 
of writing from them. But they did not take our 
Babylonian script. Tliey developed a senpt of e 
o^vn. Tills great invention brought Egypt 
to tlie threshold of history; for historj’ proper Wgna 
with written records. 


WHEN EGYPT HAD AN EMPIRE 


Dynasties 



WEITTE'S 
records u 
Egypt go back to aW 

3ldOB.c..Arouadthi=ti^ 
the Two Lands were 

ed in a single kingdom 
According to _ tradition, ^ 
vras Menes, king of PF 

the union. 
in the long list of 

who ruled Egypt foral^n 

3,000 years. 
priests made lists o 
kings (pharaohs) and n 
ed the most 
events of their 1*’= 

line of rulers of to 


%}ii out of EetdI into Ph* 


— 'in a chariot of fine 
i-gypt into Phoenicia, Palestine, and 


fiontierc south into 


IS a 

same family.) . 

Modern histpris^ 
group the dynasties , 
5^riods. Tbepe^ 

when Egyptian ci 
tion flourished sie 



Old lungdom the Middle Kinglom ant the Nev 
Kingdom They are separated by periods of decl ne 
called the First and the Second Intermediate 
od The final penod of dechne is called the Late 
Penod 


I OldKingdom | the kngs who 

' ! followed Menes until we conne to 

KngDjoser attheendof tlethirddjnasty Djosers 
cap tal was at Memphis on the veat bank of the 
hile near the point where the Two I^nds meet 
Imhotep a master builder erected Djosers tomb 
tl e great step pyram d of Saqqara on high ground 
merlooJcwg ’Meraph s This was the first great b« Id 
mg m Egypt made entirely of stone It marked the 
begmn ng of Egypt 8 most creative penod the Pyra 
m d Age 

Later tmgi hull their tombs m true p>ranu{ 
form Each pyramid guarded the body of one king 
only ho ise I in a clumlier icep with n the pile The 
cl ma\ of pyramid bull ling vas read ed in the tl rce 
gigantic tombs erecte 1 for krapi Khufu Ivhafre and 
Menkaure Near them m the sand 1 es the great stone 
Sphui'i a Lon with the hea 1 of King Khafre (bee 
alio Pyramids Sphint ) 

The Old Kingdom lasted about 5(XI years It was 
an active optimistic age on age of peace and splendor 
Art reached a bnllunt flawenng Sculpture shove I 
a grandeur never later atta ned The pharaoh kept a 
eplendid court The people worsl iped h m as a god 
on earth for they bel eved him to bo the son of lie 
the g eat sun god Tl ey called him per a<t (in the 
B hie phareab) xaeasBgOnitJIciuv 

The Old Kingdom came to an end al out 2^ d c 
Nobles became independent and ruled as if they vere 
kings The country was split up into «mall warring 
states hngaiion systems lell into d arepaiT Vanous 
nters of the time complaine I Ti e dcM-rt is sj read 
throughout the land The robbers are nov m the 
pnsec«sion of nches Men s t in the bu hes not 1 the 
hecighte i trawler comes to steal what ts upon 
him Thieves broke into the pyramids and robbed 
them of their treasures 


[Middle Kined^ TH® MIDDLE KINGDOM I^od 

’ J began about 20i0 b c After a 

long struggle the rulers of Thebes won out over their 
enemies and united Egypt once more into a single 


IN THE VALLEV OF THE TOMBS OF THE KLSGS 



This • lb* «si «ac* le Tuttekbises ■ t»mb H • sumar *04 
Ibt wvelib tfiasurt la b * bun*l chBabc r«at aed uad ■ 

wrb«d oeul • ch»elo|jii*-d leort <d lb* Iftab a 1*12 


bUte Thebes was then a little town on the Nile m 
Upper Egypt It grew to be a great capital the 
most magnificent m the anc ent world 
The pharaohs of the Middle Kingdom constructed 
euormois rirgation votke m the Fnyum They noted 
the annual heights of the N le flood at As van and 
lai I plans to use the Nile water wisely They sent 
trading ships up the Nile to Nubia and across the 
sea to Mediterrinean Ian Is They got go] I from Nu 
bis and copper from the mines in Smai They began 
the CO struct on of the most colossal temple of all 
t me tl e Temple of Amun at Karnak in Thebes 
After two tentur es of peace and prosperity Egypt 
entered another dark oge About 1800 b c it fell for 
the first t me to foreign invaders Do vn from the 
north came a barbar an people the Hykaos In fight- 
ing the Hyksos used horses and char ota They sko 
had superior bows The Egypt ans fight ng on foot 
were no match for them (Up to this t me theEgyp- 
tans had no horses or chariots) The 



Hjksos remained in lower Egypt living 
m fortified camps enclose I w th great 
earth walls They failed to conquer Up- 
per Egypt and the pharaohs stayed on at 
■Ihebes Finally the Egyptans learned 
the new methods of warfare Under 
Ahmosel theystartedfromThebesawar 
of hberation and drove out the Hyksos 


A NEW ER4 dawnel for 
Egypt after the Hjksos 


had been expelled This period the New 
Kingdom was the age of empire for 
the formerly peaceful Egyptians having 


learned the art of war embarked on for 
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THE COLOSSI OF MEMNON 



eign conquest on a laige scale The eminre leached its 
peak under Thutmose III, one of the first great generals 
in lustory. He fought many campaigns in Asia and ex- 
tended Egypt's rule northeast to the Euphrates River. 

Slaves and tribute poured into Egj-pt from the con- 
quered nations The tnbute nas paid m goods, for 
the ancient noild still did not Iiaie mone}' AV.all 
paintings show people fiom Nubia, Babylonia, Siiia 
and Palestine bearing piesents on their back-: boiiina 
humbly before the phaiaoh 

The lulers used the nen vealth and slaves to lenaii 
old temples and build nen ones Hatshepsut Egimt’s 
first great queen, enlarged the gieat Temple of Amun 
at Kamak She also built hei onn beautiful temple 
at Deir el-Bahn. ‘ 

^enhotep III built the n onderful temple at Luxor 
and put up the famous pair of colos-sal seated statues 
called the Colossi of IMemnon. In the Jliddle Erne 
dom period, the pharaohs of Thebes had built modest 
bnck pyramids for then tombs In the New Kingdom 
they broke uith this tradition and bemin to I,p« 
tombs deep in the cliffs of an isolated valley lest of 
Thebes About 40 kmgs veie buiied in this “Valley 
of the Tombs of the Kmgs ” 

1 of his reign, paid 

httle attention to the empire; and it nas^aliJIdv 
decaying nhen his son Amenhotep IV came to top 
throne This king was moie interested in rehgion than 

in varlnre. Even befoie his father’s death, he belan to 
promote a new relimnip , j ^ ufganio 


changed his name from Aiaenlio- 
tep (“Amun is satisfied”) to Ai- 
henaton ("It is well mth Aton”) 
He left Tliebes and built a 
splendid new capital sacred to 
Aton at Tell el-Amarna, east oi 
the Nile. Thi oughout the land he 
had the void “gods” and the 
name “Amun” remmed from 
tombs and monuments 
Akhenaton’s idea of a smgle 
god gained no hold on the Egyp- 
tian people. Tutankhamen, who 
followed him, moved the capital 
back to Thebes and lestored the 
name Amun on monument' Tu 
tankhamen is famous thiefli for 
Ills laxushly furnished tomb, di- 
coveicd in 1922 Its tieasures re- 
veal the luMiiT of the most magnifi- 
cent penod of Egjqitian hi'ton 
Half a cenfui-y litei R.'ime«c-n 
((impletcd the gigantic hall a* 
K.iniak and set uji mam statll^ 
of himself He also had his nani'' 
c.uwed on monuments built b' 
eailier ridel's, so that he became 
bcttci known than any other baj 
f Pnamt's Asia 


He legained part of Egypt's Asia 
tic empire But the kings w ho followed him hod toiue 
the army to defend Egvpt against im adera 
‘ - the final d^ 


Late Period 


JN THE P.t.TE PERIOD 

cline of Egyjit’s power set m 

treasury had been diained by exqiensn e building proj' 
ects and by the ainiy. Hungiy woikers had to ta'on 
to stnkes to get their wages in giain. The centra 
goverameiit weakened, and the coimtiy split up once 
more into small sf,.ite« , . 

About 730 B c. Ethiopians imaded Egypt and se 
up a stiong new dynasty. But they' were unaWe a 
lesist invasion fi om the noi th by the Assyrians W W 
Assy'ria's powei waned, a new Egy'ptian dyaia=ty rw 
ganizcd the countiy . 'The last Egyptian dymash, 
30tb, ended when Persia conquered Egypt w 
Persian lule lasted until Alexander the Grea 
vaded Egypt in 332 b.c. After Alexander’s deat^^ 
Ptolemy, one of his generals, seized the throne 
Ptolemies intioduced into Egy'pt Greek manners a 
ideas The city of Alexandria, founded by 
became the centei of Greek civilization in the i 

■ - - — ... pf the Fl«> 


East fsee Alexandria) 
emaic line weie beautiful Queen Cleopatra aOTne!" 
Ptolemy' XIV (see Cleopatra). In 30 b c , Ranie 
dared Egy'pt a province. , . . ^ 


I, ii piuv iUGc. ^ v<rm 

AMien the Roman Empiie ^\as spht in 
as luled from Constantinople {see 

lamer saeatn i.pEo * this period, the EglTt'ans 

promote d new religious doctrine. He w anted thfnc^ Clmstianized. Finally, in the 7th centuiy', 

pie to give up all their old gods and nnrfv ^ T Arabs. (For the later history' of EgST > , 

the radiant sun itself, which was callc^Ai^ “History” at the end of the precedes 

Aton. He article, Egy'pt.) 
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Everyday Life in Ancient Egypt 


' LIVE today m an age when every year h nnp 
* * forth new inventions and fash ons that affect our 
‘ everyday life Egyptians had their greatest ciea- 
' live period at the very beginning of their long history 

• After that their way of living changed very bttte 

' It is therefore possible to describe their home life 
and their art without reference to the histor cal 

• periods of Egy-ptian history The«e periods are clis 
1 cussed in the carher section of this article 

I Home Life I EutLr peoples the Egypt ans 

1 1 . -I were the least warlike Their countiy 

■ was protected by the sea on the north an 1 by deserts 
1 to the east and west For many centuries they eouhl 
1 develop their own way of life without tear of inva 

! Sion by foreign armies Their interests were centere I 

■ m their homes and families and in their work Their 
stone tombs were a kind of insurance agamst death 
They loved hfe and wanted it to go on forever 

Vilbges and towns were situated near the Nile be- 
I cause It waa the chief highway as well as the only 
r source of water Even the rich hied in houses made 
of mud bnck But inside and outside the house the 
walls were nchly colored Windows were small high 
. openings covered with loosely woven nuttmg to keep 
, out the heat and glare of the sun The most fashion 
able distnct was near the king s palace Even here 
the houses were crowded close together to leave more 
space for farmland Some were two stones high 
, Usually two houses were built back to back to save 



space Sons* opened, directly on the narrow street 
Others hod » email walled garden in front 

Xhe wells were decorated with bright he^eoes 
Straw matt ng an 1 rugs covered the floors loimps 
wero saucers of oil with a floating wick Rich people 
had bed* end choirs an 1 stools but no real d mng 
tables They kept their clothes and linen sheets m 
box cbesis or m baskets They marked (heir linen 
with the owners name and sent it to profess onal 
laundrymen to wash it in the nver They stored 
water and food in huge pottery jan 
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BAKING AND FARMING ON A LARGE ESTATE 


r 




> M 





The bahers are busy mixiog and rolling dough for the many loaves needed on the estate. These small models in clay ve'enil* 
about 2000 B.C. The wall painting shows a woodcutter and farmers hoeing and plowing^ while the overseer sits comfo’latlj in li* 

shade Their labor fills the bowls and baskets with food. 


The cook used pottery* bowls and placed them di- 
rectly on the fire or in a cla} o^ en She baked bread 
and cake and roasted beef, mutton goo'e, or wild 
fowl. (The Egj-ptians had no chickens ) The common 
drinks were beer, wine, and milk Honey and dates 
were the only sweets. .Almost e\ erythmg the family 
needed was grown or made by workers on the estate 
THE etfer-class Egj'ptians spent a lot 
of time on their appearance They bathed 


Dress 


... 

■nith soda instead of soap and then rubbed perfumed 
oil into the skin. !Men shaved mth a bronze razor 
They cut their hau- short and wore wigs made of 
sheep’s riool. Women also wore wigs or added false 
braids to their own hair. They had combs and hair- 
pins and mirrors of polished bronze 
or silver. Both men and women 
darkened their ej ehds mth black or 
green paint. Women rouged their 
cheeks and lips and stained their 
nails with henna. They kept then 
cosmetics in beautiful box chests. 

Both men and women ore white 
linen clothes. !Men usually wore 
only a skirt. In the early centuries 
the skirts were short and narrow; 
later they were long and full! 

Women wore loi^-cut white dresses 
rnth bands over the shoulders. 

Young children wore nothing at all. 

Both men and women wore jewelrj- 
— collars and necklaces, strmgs of 
beads, bracelets, anklets, eamngs, 
and finger rings. Silver was more 
precious than gold. 

THE 


quoise, camelian, 
tableware and a necklace 



The four small bottles are rlass. The 
larger fessels are pottery and farence. 


The Workers EUXURIOUS 

■ — ^ lile of the pharaoh 

and the nobles was made possible by 
the unending labor of the peasants 
who tiUed the soil. After the crops 
were harvested the pharaoh could 
caU on them to leave their village 
huts and go off to labor on irriga- 
tion works, to quarrj' stone with 
pnmtive tools, or to bmld tombs 
and temples. Their only pay was 



S^s or-^eat) Two 

inga kina's 

*r Courfos, o/ the Metio- 
poltlan Museum at Ait. 


gram from the state granaries, oil, fish, regetab'- 
and clothing. 

Craftsmen and artists had an easier hfe. Tv^r 
worked in shops close to the palace of the pharaoh c' 
on the estates of priests and nobles. Their pti'e:- 
sions were hereditary, passed down from f3th»r to 
son. -An artist was never hurried. If he could p"''- 
duce a masterpiece, it did not matter whetber h 
worked on it one year or ten. 

The smitlis forged bronze tools and weapons asi 
made fine copper and bronze dishes for the 
the rich. Goldsmiths and silversmiths ako made tab - 
ware as well as richly wrought jewelrj' set with tc 
, lapis lazuli, and other • 
precious stones. Craftsmen in 
ground out vases jars, bowh, ani 
platters in hard (fiorite and po- 
phyrj-, or in soft, cream-co oTi 
alabaster, which could be giuE 
so thin it let the fight through 
Potters turned cby vessels on a 
potter’s w heel and then baked tho 
in closed clay furnaces as tall a. 
a man. They covered some o. 
potterj' with a blue glaze. " 
w ove sheer fabrics of hnen for c ^ 
ing and tapiestries and awning ■ 
the houses of the rich 

EfOTt then as now had httie 
ber.^Cedar was import^ 
anon and ebony frotn Xubia ' 

netmakers made chairs and W’J - 

Other craftsmen_o\erlaid 

niture ivith precious metals * 
laid it with ebony or j,. 

leatherworker contributed 
ions. Shipbuilders made ii- ^ 

Eels with curving h**” (,3 

sails and cargo ships to - . 

foreign lands. 
the paprrus reeds gi^the 
the Nile marshes, 
pasted them crosswise m 
sheets of pale yellow wh c 
(see Papyrus Plant). 




I 
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THE TERRACED TEMPLE OF AN ANCIENT 
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sheer stone cUfls afoeu elThr.' “iVs't’of Theb«. 

headed mn. Thoth was an ibis, Khnum was a nm 
and Hathor was a cow The sim hori ,. ^ 

-the obelisk, the sacred S beerThe 
cobra, and the sun disk. ' *“® uraeus 

Certain sacred animals were carefnllv i-» f • 
temples. When Eg^mtian ci^nli^Mmn a ^ 
late days, the people came to regard eve^';'i‘“ 
these species as ®acrpH T>int u i *iniiiial of 

™c.dL, o...:SU^LT «' 

»1 BuU, W.„ b„™d i/.S, 


vaults in an underground cemsfeir 
called the Serap eum, at llempM.' 

Architecture Va!- 

— ley is as leid as 

a floor. On both sides it is ra!!^ 
in by limestone cliffs. The Esip- 
tians bmTt to fit the setting. Tkir 
temples are gigantic, the surfacfc 
are flat. The form is rectangular, 
like the flat-topped cliffs. Tb» 
only decorations are reh'efs aai 
inscriptions carved on the fiat 
stone surfaces. These do not break 
the straight lines of the building 
Private tombs were decoratfil 
and inscribed in the same rrav. 

Temples were built on a grand 
scale. The front wall consisted of 
two massive sloping toweis (to- 
gether called a pylon), with a dv'- 
between them. The door gave 
entrance to a huge unroofed court, 
bordered on two or three sides hr 
colonnades. Here the pubh’c a- 
sembled for worship. Beyond ff- 
court ro=e the liijpostyle hal-i 
/Tv forest of huge pillars holding up 5 
l-iiV -.2 J'-. Beyond the hall was tb 

sanctuary of the god of the fens 

pie. Only priests and the pharaoh 

could enter here. There were many variations of this 
simple plan. Large temples — particularly the great 
temple at Kamak — had a series of courts, each facei 
t>y a pylon. An avenue of sphinxes led from Kamak to 
the temple at Lu.xor. 

S WALL PAixTixGS took the place of reh'eff ia 
many private tombs of the New Kingdon- 
Some of the paintings and reliefs of this period rank 
"ith the world’s finest masterpieces of art. In ord'* 



the 


they DANCED AS THEY played 


to appreciate them, it is necessarv to undersfaui 





seen from 

"RfTTTnf.tnn i 
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the principles upon which Egyp- 
tian artists worked. 

Like other early peoples, lb 
Egyptians did not use pers^' 
tive. Figures at different dir 
tances from the observer were 
drawn in the same size. 
people and servants, 
were pictured smaller than J'- 
great lord. Furthermore thearft^ 
did not limit himself to 
point of view. He drew what 
knew, not what he saw. Hem>?^' 
sketch a fisherman in a boat ^ 
if he were looking at 
from the shore; but he wouldsW 
fish swimming imder the wa 
The same picture 
show the outline of the pond 
seen from above. 

Egyptian paintings are beau 



and harmonious and they te!t 
us more than they w-outd if 
drawn from a single point of 
view 

In sketching people the art- 
ist usually followed certain con 
ventons that were established 
m early times He wanted to 
show all the principal parts of 
the body so he combined front 
and side views The head la 
always in profile but the eyes 
are drawn as they appear from 
the front The shoulders and 
skrt are front view hut tlie 
legs and feet are side view 

''culptors carved thousands of 
statues of gods kings and no- 
bles as well as animals and 
sphinxes in all s *es from coloa- 
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sal figures to miniatures The pharaoh w always 
shown mad gniflcd pose nev er in movement The 
face IS often an express ve portra t The sculptor 
pa nted the bod es of men red and w omen pale yellow 
and set in eyeballs of colored atone or crystal 
[w,,, n- j TEE ANCIENT Egyptians had three dif 

L— i ferent ways of writing They are called 

hieroglyphic htcraUe and detnolte Hieroglyphs were 
carved on a stone surface with a chisel The word 
comeg from tvo Greek words Aterce cteaiung sa* 
cred and gfypho meaning sculptured Outofhier 
os^phs the Egyptians developed a curs ve wntug 
called hieratic This was written on papyrus with a 
pen Out of hieratic there developed in the Late Pen 
oda much more rapid scriptkno vtias denu^tt 
Hieroglyph o wnfing developed out of picture 
w n t ng tow ard the end of the prehistoric penod Until 
then the only way to record an event had been to draw 



a picture of it Only the simplest facts could be 
told in ih 8 way Picture record ng developed into 
wrtiDg when men realized that petures of objects 
could he used to express all kinds of ideas if the 
words for these ideas 
had the same sounds 
as the names of the 
objects pictured The 
pclure of a house 
meant house but it 
could also mean the 
sound of the woid lor 
house V h ch was per 
The word for to go 
also bos the sound 
per Hence the sign 
for house could be 
u«cd to ante to go 

by adding to the ^ ^ 

bouse sign a pair of tike SoTO^wStt a • amler t 
walking legs Hiero- J^sdom "iVlo 
glyphic wnting is 

therefore mainly sound wnt ng although it uses pic 
tures and most of Che p cCures et&ad for syllables 
lather than sin^e consonants 

In hieratic and demotic wntmg the signs no longer 
resemble the petures from whch they were dev el 
oped Rapid cursive wnting w th a pen on tl e soft 
surface of papyrus leil to often ng the b gne 

•Hre Rosetta Stone Key to the Illcroalyphs 

The abilty to read hieroglyphs died out with the 
p^ypt an lel g on Throughout the Middle Ages peo- 
ple thought the m«cript ons on monuments were not 
wnting buteymbols with some deep rel g ous meamng 

When Napoleon came to Egypt in 1795 he brought 
with bun A large staff of scholars and scientists to 
study the cinhsat on of ancient Egypt One of his 
officen dseovered near Rosetta a stone inscribed 
w th three kinds of writing Napoleon a scholars rec 
ognized the wnting as Greek at the bottom demotic 
in the mddle and hieroglyphs at the top They 
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could read the ancient Greek; and they guessed the 
other sections must have the same content. The stone 
fell into the hands of the British, vrho sent copies to 
scholars throughout the world. In 1822 Jean Francois 
Champollion, a French scholar, deciphered the hiero- 
glj-phs. This gave birth to the science of Egj-ptolog}'. 

The Literature of Ancient Egj-pt 

Ancient Eg 5 'ptiaa hterature consists of both reli- 
gious and nonrehgious texts. The principal religious 
texts were designed to guide the dead into the beyond. 
In the Old Kingdom such texts were only for the use 
of the king. They were written on the walls of his 
burial chamber in the pyramids and are called 
'PtTamid Texts’. Later, ‘Coffin Texts’ were written 
on coffins of private citizens. Still later, religious 
texts, now called ‘Book of the Dead", were wntten 
on papjTus rolls and buned with the dead. 

Xonreligious writings relate events m the lives 
of kings or citizens. Purely hterarj- compositions 
include poetry and tales of adventure. (For Refer- 
ence-Outline and Bibhography, see Ancient Histoiy.) 
Ehrlich, Pawl (18.54-191.5). “5Ve must leam'to 
shoot microbes with magic bullets,” Paul Ehrfich 
often exclaimed. By “magic bullets” Ehrhch meant 
chemicals which would hll disease microbes in the 
body. His mo't spectacular discovery was the 
“magic bullet” salvarsan, which nns long used to treat 
sj-philis. Equally important was his “side chain” 
theory, deahng with the way the body fights off 
certain disease poisons. Ehrlich aho discovered a 
way to standardize the manufacture of antidiphtheria 
serum, and he made important contributions to the 
knowledge of wncer. In 1903 Ehrlich was the co- 
wirmer of the Nobel prize for medicine. 

Ehrhch, the son of JewL=h irmkeepers, wa® bom 
in Silesia (now a part of Poland) March 14, 1854 
At inedical school he was a rebelhous student but 
his instructors recognized his great promise.’ He 
received his _M.D. degree from the University of 
Leipzig in 1878 and began to practice medicine He 
served as assEtant to Robert Koch and then in‘l890 
he berame director of the Institute for Serum Study 
near Berlin. ^ 

One of Ehrhch’s first discoveries was a dye that 
would move thr^gh the body and deposit only at 
nen-e endmgs. This method of staining is still im- 
portant m nen-e studies. In 1907 he compounded a 

605 Mu«. Eh,» ari hi. iTitoteTJin t' 
seme impound that acted against smhih^^ it 
red did against trypanosomes. TEev 
compound salvarsan. The follov.Sl'var 
auMunerf his “side chain” theory- of iiSni!? 

Ehrhch was a small, thin-hairti 
rowed brow and a gray beard Hp 
energetic but cool and precL=e’ Xu hi w™ 

often remmded his assistants “ItkLp, 

not e.xact that ue fail.” Ehrlich died A^g'I'lormJ 


Einstein, Albeht (1879-1955). Any list of fie 
world’s great thinkers n-ill always contain the mes 
of Albert Einstein. His theories established a nev 
concept of the physical world and led to such advances 
as harnessing atomic energj' (see Atoms). 

Einstein was bom in Dim, Germanv-, March 14. 
1879, of Jewish parents. His father was a small ee:- 
chant and manufacturer. Young Albert was shy ail 
dreamy and he kept much to himself. His love of miif : 
began when he wTOte words and music for little rtl- 
gious songs. All his life he enjoyed playing the richa. 

'The family moved to Munich, where Einstein vreit 
to elementary school. He was only an average shideit 
in school, but he taught himself analytical geomehy 
and calculus. When he was 15 the family moved to 
MUan. Einstein attended high school in Aani. 
Switzerland, and the technical college at Zurich, h 
1901 he married Mileva Maree. They had two sons, 
but were later divorced. He married his cousin Ea 
Einstein in 1917. 

In 1902 Einstein became an e,xaminer in the 
patent office at Bern. In this position he had fc? 
for study. The result was his ‘Special Theory c; 
Relativity’, published in 1905. It included his rerc- 
lutionary e.xpression of the relation between mass ail 
energy. Tlie paper brought him his Ph J). degira sf 
the University of Zurich and bter a professorsi? 
there. In 1912 he offered theoretical answers Tj 
problems in astronomy, based on concepts of 
tivity. These predictions were later proved 
servation. In 1915 he published his ‘(jeneral Tbeo.w 
of Relativity’. 

By this time he had won a high place in the £*> 
tific world. In 1914 he became profesorinthePnt-^ 
Academy of Science in Berlin and director 
Kaiser Wilhelm Institute for Theoretical 
In 1921 he received the Nobel prize in physics. 
ing the ne.\t few years he traveled abroad, 
on physics and on Zionism, which he 
best solution of the Jewish problem. When the - ^ 
came to power, they confiscated Ids propert.y 
publicly burned his books. In 1933 he 
United States and was appointed a life member o. 
Institute for Advanced Study at Princeton, 

In 1940 he became an 
American citizen. 

After 1929 he worked 
on what was to crown his 
career, the unified field 
theory. This theory was 
to explain all phenomena 
of the physical universe 
by one basic set of math- 
ematical equations. His 
"generalized theory' of 
gravitation,” first an- 
nounced in 1949 and re- 
fined in 1952, completed 
this vast theoretical 
work (see Relativity). He 
died -April 18, 1955. 
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EISENHOWER 


DWIGHT D. EISENHOWER— 
i4th PRESIDENT 
of the 

UNITED STATES 


■C*tSENiiO\\FR. Dwight Dtvrn (born 1890) During 
^ the second World War Gen Dwight D Eii^enhow 
er won a \ictory in every campaigo he directed He 
commanded the American in\a«ion of North Africa 
He directed the conquest of Tunisu und south 

em Italy lie organised the Allied invasion of rrance 
and then eonunanded the victorious drive into Ger 
many In 1951 he assumed the leadership of tlie 
Unorganised North Atlantic Treaty forces m 
Europe to build them into a nubtary bulaarL 
against Communism 

llTien Eisenhower entered the political field in 1952 
he was equally victorious In July he won the Repub 
lican nomination for president aftei one of the ino^t 
successful ‘ amateur” campaigns m American potiU 
leal history Then in Novemlier he ovenihelmingly 
defeated the Democratic candidate Adlai E Steven- 
son, to become the 34th presi lent of the United 
Slates Pisenhower’s victory made him the hr^ Re- 
publican president ui 20 j ears 

Cnooetitg a MUiury Career 

The president's father, David Eisenhower, was 
descended from German immigrants who had 
Bellied m Pennsylvania during the 17309 In 1578 
the family moved to Abilene, Kan The president a 
mother, Ida Elizabeth (Stover) Eisenhower was 
bom in Virginia She met her husband while both 
were students at a United Brethren school m liecomp- 
ton Kan 

Dunng the Ute 1880 s the Eisenhowers moved 
from Abilene to Denison Tev , where Dwight wm 
bom Oct 14, 1890 \Vhen he was t»o vews old the 
family returned to Abilene There w ith his brothcia, 
Arthur Edgar Hoy, Eail and MiHon he grew up 
on the old homestead of his grandfather Jwwb Ei^ 
hower In 1947 this boyhood home wa* aedicaud 
as a national shrine , 

During his school days young Dwi&ht wasuaua^ 
callod ILe” bv his friends The nickname 
with him throughout hi'i mibtary and pol taw Me 
Ikes favorite school subjects were En^iCT hw 
tory, and geometry In sports he starrrd Hj bota 
baseball and football , 

Ike graduated from Abilene High School m IJW 
For the next two years he worked lO a creamery to 



help (ay Edgars expenses at law school In 1911 
he took the entrance examination for the United 
States Military Academy at West Point He ranked 
second m the tests but obtained the appointment 
when the lop candidate failed to pass the nhysical 
examuiatioo ILe was graduated from est Point in 
I9I5 and commissioned a second beutesant o! infan 
try He ranked eist in a class of 1 08 studenU 
Ills Pl»e In ihe Army 

Eisenhower waa ass gned to the 19th Infantry Regi- 
Dieni at Fort Sam Houston Tex la neaiby San 
Antonio he met Mamie Doud of Denver He married 
her July] 1916 thedayhewaspromotedtofirstbeu- 
tenant The Eisenhowers reared one son John {born 
1923) 9 We«t Point graduate and now an officer m the 
United States Army 

Soon after the United States entered the £ftt 
World tt ar h senhow er w as promoted to captain He 
served et vsnous Army training posts and in 1918 
took command o! a tank, coipx at Camp Cull, Pa At 
that tune the tank, wae a new weapon of war 

Eiseohoner reieived the temporary rank of major 
and then Ueatenant colonel The war ended one day 
before he was to sail for France In October 1918 
be was awarded the Distinguished Service Medal 
ha highest Army decoration Two oak leaf clusters 
were added to this medal m the second Vorid War 
In. 1947 he also received the Navy Distmguished 
Service Medal 

After the w« he was returned to the rank of cap- 
tain but was soon promoted to major In the years 
that followed he had assignments m the United States, 

the Panama Canal Zone, and Europe His administra- 
tive ebiUtiea earned him an executive post in the 
War Department from 1929 to 1933 When Gen 
Dougtaa MacArthur became military adviser to the 
nuhppma w 1935 Eisenhower was named his assist- 
ant Promoted to heutenant colonel in 1936 he 
learned to flv teamed FiLpmo pilots fie also 
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helped establish the Philippine ^Military Academy 
and prepared a defense plan for the islands. 

First Commands in the Second World War 

Eisenhower returned to duty in the United States 
in 1940. In March 1941 he received the temporary- 
rank of colonel. Three months later he became chief 
of staff of the Thu-d Army and in September was 
promoted to brigadier general. 

When the United States entered the second World 
War he was ordered to Washmgton by Gen. George C. 
AlarshaU, Army chief of staff. In March 1942 ho 
was made chief of operations for the general staff 
and promoted to major general. In June 1942 General 
Marshall named him commander of American forces 
m the European theater of operations. The following 
month he became a lieutenant general entrusted with 
planning the inrasion of North .Afnca. 

In this position he showed great talent for combm- 
iiig officers of different nations into a single team 
and for gi\-ing proper weight to both mihtary and 
political problems. He commanded the .American 
forces in the invasion of North .Africa Nov. S, 1942, 
and soon became commander in chief of the whole 
operation. In February 1943 he was promoted to 
four-star general. Dunng the j ear he launched the 
successful attacks on Tunisia, Sicily, and Italy. 

Victory in Europe 

In December 1943 Eisenhower was named Supreme 
Commander, .Alhed Expeditionary Forces, m cliarge 
of the forthcommg mvasion of France. His forces 
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high lights in 
EISENHOW'ER’S 
military career 



Three generations of Eisenhowers are shown here. At tie IS 
are John (the general’s son) with Jns wife, Eaibaia.^i c;« ct 
their three children. At the nght, another child walks 
grandparents, General and Mamie Kiseah oxer 

landed in Normandy June 6, 1944, in the greatest se- 
phibious operation in history. By autumn, a wfcr 
wind campaign had drixen the Nazis back to the G»-- 
man border. The .Vibes lost ground in December ki 
rallied to drive through the heart of Germanv hr 
spnng. Tlie Nazis surrendered May S, 1945 {s e To-i 
War. Second). Meanwhile Eisenhower had recara 
the highest .American militaiy rank, genera! 0 i ti 
army, on Dec. 20, 1944. 

Late in 1945 he returned to Washington, D 
succeed General Marshall as Army chief of staS ns? 
he gax c strong support to unix-eisal nuhtarj 
and to the United Nations. In 194S he retirw K- 
the .Vrmy to become president of Columbia 
sity. Tlic next year Eisenhower obtained leave ni- 
this post to preside over the joint chiefs of slafi 
ing file unification of the armed forces Lak' 

\ car his report of the European campai^ rm- F- 
ii=hed in a best-selling liook, 'Crusade m Europe'- 


m 
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Dwght Eiseimower was a West Point cadet in m-. r. - ... Snaor goanJ 

Thmy years later (bottom) he was a four-star general dlrSl i^ects the ^ 

mg the mvasion of Europe; at the nght is Gen. Omar Brld^ IT Tr‘Sj- fowS 
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Eisenhower returned to Columbia Umversty in 
but took leaie again late in l£loO to develop 
^ defenses of Western Europe against posable 
mmumst aggress on Dunng the next 18 months he 
amsed the vanous armed services of the North At- 
tc Treaty Organiaatjon (NATO) into a unified 
nbat group This success increased his already high 

I tary and political standing throughout the free 
rfd (See also Umted States History ) 

ttins Presidential Nomination 
Until 195“’ Eisenhower had never been in pohtcs 
d there was some uncerta nty as to nhieb party he 
rored He had refused in 194S to be drafted by 
S Democrats as their president al nom nee Late in 
jl however Senator Henry Cabot Lodge of Massa 
jsetts began a drive to nom nate the general as the 
publican pres dential eand date On Jan 7 1952 
senhower revealed publicly that he had always been 
Republican and that he would run for president if 
received a clear cut call to political duty 
The first test of his polit cat strength came in 
» hew Hampshire pres dent al primary ^fsreb )J 
e general won a resounding victory capturing all 
of the state s delegates to the Republ can national 
iient on la the next two state primaries (Minne- 
n and Nebraska) Esenhowers name was not 
the ballot but he received an impressive number 
wnte-m votes 

On April 2 the general took note of hts nsmg 

I I cal popularity and asked to be released from 
I NATO command by June 1 (See afso Truman ) 
IS request was granted Eisenhower flew home 
ne 1 and retired from act ve duty with the Army 
tree days later he opened a vigorous eampa gn for 
3 Republican president al nomination 

AsapoUt cal campa^ner Eisenhower was an imme' 
ite success H s express ve face and warm sincerity 
ntnbuted much to his effectiveness as a pubbe 


EISENHOWER S 
ADMINISTRATION 
1953 1957 

Tenth Cabmet post added— Depart 
ment of Health Educabon and 
Welfare (1953) 

Anmahce halts Korean war (19}3) 
Ead Warren becomes 14th Chief jusbee 
of Supreme Court (1953) 
Supreme Court declares racial segrega 
bon 10 public schools to be 
iinconsbtubonal (1954) 
tlmted States joms Southeast Asia 
Treaty Orgamzabon (SEATO) 
(1954) 


speaker At the Repubbean convent on m Chicago 
Eiseohow er w on the nomination on the first ballot m 
a close race n th Senator Robert Taft of Ohio Sen 
ator R chard Nwon of Cabforma was unammously 
elected as (he nom nee for vice-pres dent 

Esenhowera able lesdershp and great personal 
charm umted all factions of the Republ can party 
Thro ighout the campa gn the general !a«hed out 
at the trend toward concentrat on of power m W ash 
tigton D C He ako denounced the comiptpraetees 
that had been expesed in some circles of government 
One of the chef targets of his attack was the 
Democrats weak fore gn pol oy especially m the 
Far East In an effort to find a solution to the stale- 
mated Korean war the general dramatically 
promised 1 shall go to Korea 

Elected Atth President 

On Nov 4 1952 Dw ght Eisenhower was elected 
presKfentbysUndalde He rece vred almost 34 miUion 


PLANNING STRATEGY FOR THE CAMPAIGN 
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popular votes, which was the greatest 
number ever given an American can- 
didate for pohtical office. His electoral 
vote total of 442 came from 39 states, 
including such traditionalh' Demo- 
cratic states as Florida, Texas, and 
Virginia. Adlai Stevenson had a popu- 
lar vote of about 27 million and an 
electoral vote of 89. 

The general’s sweeping x-ictory 
helped his party wm control of the 
83d Congress, although the Republican 
majoritj" in both houses was small. 

The Bepubheans also scored gains 
in most state and local elections. 

Working for World Peace 

Pour w-eeks after his election as 
president, Dwight Cisenhower honored 
his most colorful campaign promise 
by making a special trip to Korea. In 
a closely guarded visit December 2-5 
he toured the battlefront and received 
firsthand reports of the fightmg and 
the possibilities of an honorable peace 
settlement. 

Immediately after taking office January 20 
President Eisenhower made clear his mtentions 
to work for world peace. In his inauguration 
speech he pledged the United States to a ceaseless 
quest for an honorable peace with no appeasement of 
aggressors. He then ordered a European fact-finding 

Kami? '' secretarj' of state, and 

Harold Stassen head of the Foreign Operations 
Admmistr^ion (which replaced the iMutual Security 
Agency). The two men studied the Allied defend 
efforts and reported back to the President 

Ti^g his attention to the Far East the President 
rexoked the ban that had prohibited the Chine=e 
Kationahste on Formosa from attacking the Com! 

^ P^^^ident Truman 

had ordered the “neutralization” of Formosa in iS 
pendmg the restoration of security in the Pacific ’’ 
on the Home Front 

In domestic affairs President Eisenhower instituted 

reducing many activities previously carried out^bv 
the federa government. One of his fust acts was to 

budge°t for'^rfistnii'rSiS 

aS afdoi/^' 

estimated revenue. Despite this n j 

there was much popular and deficit 

tax reductions, particulariv <iemand for 

.0 extend ,..ate Ik, ““fate's 


TAKING THE PRESIDENTIAL OATH OF OFFICE 



■ ■ ......I i 11' I MM— 

At noon on Jan. 20, 1953, Dwight Eisenhower became the 34th presideat of tic 
Unitea States The oath of office was administered by Fred Vinson (at left), cticf 
justice of the Supreme Court, Justice Vinson died later that year. 

organize government agencies to secure greater ecoa- 
omy and efficiency. Under this act the Chief EsKir 
tive transformed the Federal Security Agencj mtoite 
Department of Health, Education, and IVelfare,and 
elevated it to cabinet rank. The Federal Security 
administrator, 0 veta Culp Hobby, was sw om in as tl' 
tenth member of the Cabinet, April 11. She thus 
came the second woman Cabinet member in Unitw 
States history. The first, Frances Perkins, had senri 
as secretary of labor 1933-45. (For other Cabinet ap- 
pointments, sec Cabinet in the Fact-Iotex.) 

The first sharply partisan issue to confront Con- 
gress was the tidclands oil bill — an act to ghe coasfa 
states title to their offshore areas out to histenfa! 
state boundaries. (For most states, this is three 
miles; for Florida and Texas, it is about ten and a 
half miles.) This question had long been argued v:t 
debate generally split along party lines. 51^ 
Democrats maintained that these oil-rich lands be- 
longed to the federal government. The adminuf® 
tion held that title properly belonged to the coik 
states. The value of the oil in these lands ^ 
timated at 50 to 100 billion dollars. In 
House of Representatives passed a bill giving hte 
to the states. Democratic opposition delajed pass? 
in the Senate but the bill was finally appro' ed, as 
it w as signed by President Eisenhower Maj' 22. 

The first session of the S3d Congress also extend ^ 
the Reciprocal Trade Agreements Act 
year (the act was extended again in 19w 
voted to admit an additional 214,000 Europfe-n 

It aufboruf 


to needy 
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refugees into the United States. - 
the President to send some surplus crops — 
friendly nations. On two occasions Congress reb 
presidential proposals. It refused to 
ceding on the national debt from 275 to 290 b 




dollars and tho Senate rejected a ilouse^pproved 
b 11 <0 make Ha \bii a state 

National Defense and the Cold Wat 
Upon taking office Pres dent Eisenhower appointed 
aDe« mlitary team Tbe ciMlian secretaries were 
CharlesErtv nA\iUon defense Robert Stetens arm> 
Robert Anderson (replaced by Charles Thomas in 
19)4) navy and Harold Talbott airforce Named as 
chairman of the Jo nt Ch efs of Staff was Adm 
Arthur Radford The other new chiefs of staff were 
Gen Matthe Ridgnay army Adm Robert Carney 
navy and Gen Nathan Ttvimng air force 
OnJuly26 1953 the President formally announced 
the signing of an armistice in Korea He warned 
boil e\ er th it the United States must rema n on guard 
against the poss bilit es of other Communist a^res 
* ons Th s naming receiie I added emphas s August 
8 when Russian prem er Georgi Malenkov revealed 
that the U S S R ha I an 11 bomb 
In domestc afla rs Secretiry of Labor Durkn 
res gned from the Cab net Septen ber 10 He \as re- 
pla ed by James P Mitchell In another change Gov 
emor Earl arren of Cal forma became Chief Justice 
'll th/i Sjipivreife Cirart October & HesacceeitdlPitA 
^ mson who died the previous month 
Foreign Affaire in 19S1 

As President Eisenhower began his second year id 
ofEce the foreign ministers of the D g Four nations 
met in Berlin to discuss peace treaties for Austria 
and Germany It was the seventh such meeting since 
“orld War 11 and Ike the others ended in utter 
disagreement Three months later AUied and Com 
munist representat ves began meeting at Gaieva 
Switzerland Months of negot ation failed to settle 
the Korean quest on France however dd succeed 
■n obta mng an armistice in Inao-Chma 


Tl e nci e w ng th eat of C i> nmun at aggression m 
the Par Cast led to a meeting of e ght nationn at 
Man b On Sept 8 1954 these nations formed the 
Southeast Asia Treaty Oigemsat on (SEATO) for the 
collective defense of the aiea Member nations were 
the United btates Austral a France Great Britain 
New Zealand Pak stan the Phil pp ne Islands and 
Tha land am) 

Domestic Affairs In 195i 

Early n 1954 an important domest a issue was the 
propos^ Br cker amendment de< gned to curb pres 
deotul po ere m foreign relations The proposal was 
defeated in the Senate February 25 Another center 
of attent on vas Republican Senator Joseph McCar 
th) of isconsm cha rman of an invest gating sub- 
committee Man) people thought McCarth) s tactics 
(labeled McCarthyism ) wereanece sary part of h s 
anti Commumat nvestigat ons Others charged that 
McCarthy vioUted democratic pnac pies On Dec 2 
1954 the Senate by a vote of 67 to 2’’ condemned 
McCarthy on t vo counts for abusing othei senators 

The Supreme Court made news Alay 17 hen it 
ruled unan mousi) that racial segregat on in public 
wArtx te -waa MTWOTst. VatwwA TVcft watt fsA Vh* dw 
time of separate but-equal fac bt es The verd ct 
affected 1 states ith compulsory segregat on and 4 
m «h ch segregat on i as permitted 

Alean vh le the second sess on of the 83d Congress 
reduced exci'« taxes by about one b Ibon dollars a 
year effective April 1 This reduct on left the ad 
ministration with an. estimated delict of about 4 
bill on dollara for the fiscal y ear and increased pressure 
to raise tl e ce Ung on the nat onal debt Four months 
bter Congress voted the most comprehensive tax 
revison in 75 years Tl is measure decreased the 
national revenue by another 1 3 billion dollars As 


EISENHOWER 


287e 


EISENHOWER MUSEUM IN BOYHOOD HOME 



In 1954 the Eisenhower Foundation Museum was opened at Abi- 
lene, Kan. It houses souvenirs and heirlooms of the family. 

a result of these reductions m revenue Congress 
was_ forced to raise the national debt bimt from 
S27o to S281 billion m 1954 (and again in 1935). 

On April 1, 1954, President Eisenhower signed a 
bill estabhshmg an Air Force Academy, sinular to 
the Army’s West Point and the Na^y's Annapobs. 
The site chosen for the new school was near Colorado 
Springs, Colo. Five weeks later Congress authorized 
the United States to join with Canada in constructing 
the St. Lawrence Seaway, a project recommended by 
everj' president since Warren Harding. 

In other action the S3d Congress outlaw ed the Com- 
munist partj' in the United States and tightened 
other security regulations. Despite Democratic op- 
position Congress also voted to re\ise the Atomic 
Lnergj- Act and to provide more flexible supports of 
farm pnces (between 82A and 90% of parity). 

Mid-Term Election 

ailfway through President Eisenhower’s terra the 
^ters of the nation went to the polls to elect a new 
Mouse of Representatives and one third of the mem- 
bers of the Senate. Late in the campaign the Presi- 
dent made a ngorous plea for the election of a Re- 

^ fl""- '“'’re than 

1,500 nules to address crowds in four states. 

Despite the President’s efforts, the Democrats won 
wntrol of both houses of Congress in a close election. 
The Democrats had a net gain of 20 seats in the 
House of Representatives and 2 seats in the Senate 
SStS? ^ governorships to bring their 

The election results seemed to indicate a dissatis- 
V “ party rather than with 

pobtical obsen-ers be- 
he^ed that only Eisenhower’s campaigning prevented 
an even larger Democratic %ictory. In addition a 
public opinion poll revealed that more than two thir^dc 
of all the voters thought the President was doing a 


good job. The poll showed Pre>idDiit 
Eisenhow er to be more popular at the 
end of two years in office than at 
the time of his inauguration. 

The Nation in 1955 
On Jan. 6, 1955, the President gave 
an optimistic report on the nation in 
his state of the Union message to the 
S4th Congress. He pointed to the eco- 
nomic well-being at home and the 
slight easing of international ten- 
sions abroad. As part of his continn- 
ing “moderate progressive” program 
he asked Congress to bberahze the 
foreign trade policy and to increa=e 
the federal minimum wage fromToto 
90 cents. He also asked for a large 
highw ay and school buildingprogram. 

The President estimated that fed- 
eral spending for the fiscal v'ear 1955- 
56 w ould be about S62.4 billion Al- 
most two thirds of the amount w ould be for national 
security purposes — the armed forces, mutual aid to 
fnendly nations, atomic energj' development, and 
stockpihng of strategic materials. This budget would 
exceed estimated revenues bj- about S2.4 billion 
One of the first acts of the new Congress was to 
increase the salaries of Senate and House niemb<’is 
and federal judges (see table in United States Gor- 
emment). The oSicers and enlisted men of the armrf 
forces also receh'ed a raise in pay. A Democratic 
proposal to reduce income taxes was defeated. One 
of the administration’s major bills was a thre^ 

addressing the 84TH CONGRESS 



Standing behind President Eisenhower are Vice-ftesideat 
ard Haon (left) and Speaker of the House Sam Kaji™" 
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jear continual on of the reciprocal trade agreements 
law This measure n ould give the president acthonty 
to negotiate agreements with other nations to cut 
tariffs by 5 per cent in each year After rejecting a 
number of cnppling amendments the bill was passed 
by Congress in June 

Early in 1955 two important appointments by the 
Pres dent became effective On March 16 the Senate 
confirmed the nom nation of Judge John Marshal] liar 
Ian of New T ork to the Supreme Court He replaced 
Juat ee Jackson who had died the j ear before Then 
on March 19 Harold Sfassen was named to the newly 
created po't of special assistant to the I*rcsdent for 
disarmament The position was to have the rank of a 
Cabinet officer Stassen had formerly headed the For 
e gn Operat ons Admmistration which expired June 
30 Other !9o5 appointments were M liber M Bnicker 
to succeed Robert Stevens as secretary of the army 
and Marion B Folsom to replace Oveta Hobby as 
secretarj of health educat on and welfare 

The President also made two changes m the Joint 
Chefs of Staff General Maxwell Taylor replaced 
General Ridgway as army chief of staff and Rear 
Adm Arle gh Burke succeeded Admiral Carney as 
chief of naval operations Both Admiral Radford and 
General Tw arag were reappointed to two>y ear terms 

One of the most important developments m medical 
history came Apnl 12 1955 when an antpolomye* 
lit s V aceme was pronounced a success The vacc ne 
wasdiscoveredbyDr JonasE Salk of Pittsburgh (see 
Vaccines) On May 4 Ptes dent E senhower pledged 
tbit CO child would go without the pobo vaceme 
because his parents could not pay (or it 


On May 31 the Supreme Court gave its long-awaited 
luhng on climmat ng racial segregation in the publ c 
adiools The Court voted unanimously that segrega- 
tion problems should be handled by Un ted States d s- 
tnrt courts and by local school authonties 
The Cold War in 1955 

A grave problem that faced the President in 1955 
was the continued aggress v eness of Commumst China 
In January Congress passed a joint resolution as'jur 
mg President E senhower of his power to use Un ted 
States military forces in the defense of Formosa and 
the Pescadores Islands The following month the 7th 
Fleet protected the evacuation of the Tachen Islands 
the National st Chinese 

In Europe also Commun sm posed a constant 
threat to the free nations To bolster their strength 
the Western po vers rat fied the Pans Agreements of 
1954 Th a deciB on permitted W est Germany to rearm 
and to become a sovereign nation May 5 1955 The 
new nation was admitted to the Western European 
Union and to the North Atlantic Treaty Organization 
On May 15 Austna regained its independence as a 
result of an ^reement between Russia and the West 
Hie problem of dealing with \\ est Germany and Aua 
tra had been a source of internat ona] tens on since 
soon after the end of World ar II 

Another proposal to ease the cold w ar w as a meet ng 
of the heads of the big four powers the Un ted States 
Great Britain France a^ Russia The last such 
meeting had been at Potsdam Germany in 1045 
Finally in the epnng of 1955 the way waa cleared 
for a top level conference m Geneva Switzerland 
beginning July 18 
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ELBE 

Elbe {el' be) Rn'ER. After the Rhine, the Elbe is 
Gennan}’’s most important river. It is 725 miles long, 
with about 525 miles na^^gable for large sliips. Its 
drainage basin, about the size of Illinois, covers 56,000 
square miles. In this basin lie Germany’s chief sugar- 
beet fields and many grain farms, pasture lands, 
forests, mines, and factories. The river’s cargoes of 
coal, lumber, salt, fertilizers (potash), sugar, wheat, 
rj-e, cattle food, paper, glass, and machinerj' total 
millions of tons each year. 

The Elbe rises on the southern side of the Riesen 
Gebirge (Giant Mountains) in Bohemia. It cuiwes 
west and north and then breaks tlrrough the Erz 
Gebirge (Ore Mountains) into Saxony. Thence the 
river continues northwest across the German plain. 
At Hamburg it flows into the North Sea through a 
broad fan-shaped mouth, or estuarj', 75 miles long. 

Nax-igation for large boats begins at hlelnik in Bo- 
hemia. The chief ports downstream include Aussig, 
Dresden, Riesa, Walluitzhaven (port for the citj'' of 
Dessau), Schonebeck, Magdeburg, Hamburg (conti- 
nental Europe’s greatest seaport), and Cuxhaven. 

A laige volume of freight enters the Elbe from its 
three tributaries, the Moldau (l^ultava), the Saale, 
and the Havel. At Magdeburg, the Mittelland-Kanal 
(Midland Canal) connects the Elbe with the Rhine, 
the Ems, and the Weser, to the west; and with the 
Oder, to the east. The Elbe-Trave Canal leads to the 
Baltic port of Liibeck, and the Kiel Canal links 
the river to Kiel, Germany’s former naval port on 
the Baltic Sea. 

Elder. The wliite blossoms of the shrubby elder 
plant adorn many a countrj' lane in June. Later come 
clusters of dark-red, purple, or black berries. In 
older dajis housewives made them into elderberrj’ 
wine. Of the 20 or more species of the elder, five 
are native to the United States. They range from 
Nova Scotia to the Gulf of jMe.xico and westward 
some 2,000 miles. jMost common is the American 
elder. It grows profusely in rich, moist soil through- 
out the Eastern states. 

Scientific name of American elder, Sambueus canadensis. 
Flowers growing in flat-topped dusters at ends of branches: 
tiny calyx and corolla of 5 spreading lobes; 5 stamens; 
S-parted style. Stem smooth, pithy, from 4 to 10 feet high. 
Leaves opposite, pinnately compound. 

Elections. ’The basic principle of democracy holds 
that the people govern themselves. In most cases 
they govern inthrectly.^ That is, they elect officials 
to represent them. 'This is done in class elections, 
club elections, and political elections. ’ 

In the United States, political elections are of two 
types— primal^- and general. Most states hold pri- 
mary elections to nominate candidates for office from 
each political party'. The successful candidates then 
run in the general election in which voters actually 
select local, state, and national officials. One excep- 
tion is the practice of cross-filing, first used in Cali- 
fornia. This aUows a candidate to file for office on the 
primary ballots of all political parties. U rictorious 
m each party he is then automatically elected to office 
(see Primary Elections). 


To take part in elections a voter must meet the 
qualifications established by his state {see Suffrage). 
The voter casts a secret ballot, either by writing or 
by using a voting machine {see Ballot). In addition 
to voting for public officials he may also vote upon 
measures submitted to the people for decision. The 
votes are counted by election officials. These persons 
are sworn in and their expenses are paid by the local 
government. 

How Some Candidates Are Elected 

In most elections a candidate needs only a plurality 
of votes. For example, if Jones receives 100 rotes. 
Smith 80, and Brown Jones has a plurality of 20 
votes over Smith, and so he would be elected. In some 
elections, however, a candidate needs a majorily of 
all the votes cast. Thus in the above e.xample Jones 
would not be elected. He would have to receive more 
than half of the 240 votes cast, or at least 121 votes, 
to be elected. MTien no one receives the necessary 
amount, a “run-off” election is usually held between 
the two highest candidates. 

Some elections are designed so that a minority 
party receives proportional representation. For ex- 
ample, in Illinois three representatives to the Gen- 
eral Assemblj' are elected from each district. The 
voter has three votes. He may give one vote apiece 
to three candidates, or one and one-half votes to 
each of two, or he may give all three votes to one. 
If a minority party concentrates its votes on one 
candidate, it can elect one representative from each 
district. (See also hlunicipal Government.) 

Electing the United States President 

The Constitution provides that the prerident shall 
be elected by an electoral college. This is a group 
of electors chosen in each state; and the original 
intention was that the electors should vote for My 
candidate they chose. (For changes made in constitu- 
tional procedure, see President; see also United States 
Constitution.) 

Custom, however, has altered the earlier practice 
of electing a president. Today each major politics 
party nonrinates a candidate (see Political Parties). 
Each of these parties also has its own slate 
dential electors in each state. Thej’ are named ) 
a party convention in the state or in a primary elec- 
tion. These electors are pledged to vote for their 
party’s candidate if they win in the general election 
in their state. 

The general election of presidential electors fa ^ 
place everj' four years on the Tuesday which folio = 
the first Monday in November. States vary ^ 5 
presentation of names on the ballot. Some hst ) 
party only the names of electors. Others 
both the names of presidential candidates and 
electors. About half the states give onb' the 
of the candidates. In all cases the voters nanm o . 
the slate of electors of the indicated part 5 ". B" f 
actual effect the voter is casting his ballot direc y 
for one presidential candidate. 

In each state the party that receiv'es tho mm 
votes for its electors receives the entire electo 



vote of that state Votes 
cast for defeated eandidafes 
do not count in any «ay 
The successful slates of elec- 
tors meet m their respective 
state capitals on the JfoneJay 
which follows the second 
Wednesday in December 
There they cast their votes 
lor president and vice-presi- 
dent The candidates are 
formally elected when Con- 
gress founts the electoral 
votes from each state 
Once the general election 
IS Over, how ever, the remam- 
mg steps are only formahties 
As soon as the states count 
their votes for the presiden- 
tial electors the name of the 
neTtpresidentisknown Each 
elector has the constitutional 
right to vote for anyone he 
chooses But only twice in 
history has an elector foiled 
to carry out the wish of the 
majority of the voters m hia 
state In 1830 an elector 
votedagamstJamesMonroebecausehewanted Wash generallv favor the present method In a natnn- 
ington to remain the only president elected unani- wide jxipuLir vote the small states would count lor 
mouily And m 194S a Tennessee elector voted for liUleagaiostthehuge total of votes cast by the largest 
Thurmond even though Truman had earned his state states Under the electoral system heavy mmonty 
Complicattona Caused by (he Electoral Syetem votes in the largest states are in eSect canceled out 
If no presidential candidate receives a majonly And the majonty vote in a few small states might 
in the electoral college the I2th Amendment to the be decisive in » close election 
Constitution provides that the election sliouW be Beginning with the presidential election of 1952 the 
decided by Congress The House of Representatives electoral votes of each state weie as follows 
chooses the president by ballot from the three can Alebam* ii Mwns 8 Ohio 25 

didates with the highest electoral college toWl« 8 M^^a'bu IB ? 

Each sute has one vote, and a majonty of votes » 5, MrXe.n ' io Pe^o^Kania 32 

necessary to election The Senstt chooses the voce- Cukuwdo 6 Mmne-ots il Rhnda Island 4 

president from the two candidates havoDg the most ConnacUcut 8 Miaussjppi 8 South Carolina s 

electoral votes for that office The seiMtois vote ,n ““’ov" South Dakota 4 

as mdividuaU and not by states The House has 12 6 Teaas**** 24 

twice elected a president Thomas Jefferson m J800 4 Arrada 3 Utah 4 

andJohnQuiocyAdamaial824 The Senate hw elect- ntuKoa 27 New Itamoslure 4 Vermont 3 

ed one vice-president Richard M Johnson in 1837 Indiana IS New >2 

Several elections have turned upon the fart that g NtZYoTt° 45 VV»gtV^nia 8 

the Winner in a state gets the entire elei-toral vote Kentucky 10 North Carolina 14 Wucrwaio 12 

£>f that state Three men gamed the presidency even liomsuna 10 North Dakota 4 Wyoming 3 

though another candidate had a larger popular vote Total, 53i 

They were JohnQmncy Adams, Rutherford B Hayes, (For a table of the presidents see Prealdent in the 
and Benjamin Harnson Eight other presidents w(« Fact>Ini>6X For statistics of presidential elections 
a majonty m the electoral college without receiving see United Statea GoTernment in the Fact-Index ) 
a majonty of the total popular vote These “minonty Electric GENERATOR and Motor The transfor- 
presideuts" were Folk, Taylor, Buchanan lancoln, matum which electricity has brought about mciviliza- 
Oarfield, Cleveland Wilson and Truman t»i® could not have taken place without a method 0/ 

From time to time there are proposals for a cim- turning mechanical power into electneal current, 
stitutional amendment to change the present system Useful as electric battenes are, they could never 
One plan would be to divide a state’s electoral votes supply the vast amount of current needed to hght 
ptoportion to lU popular vote But sinaH states cities run streetcars and dnve mdustnal machmeiy. 
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AN INDUCED CURRENT 



The fact that the moTement of 
vnre across a magnetic field in- 
duces an electnc current in the 
wire, as shown m this picture, is 
the foundation principle of the 
generator. 


The English physicist Michael Faraday invented the 
d 3 Tiamo or electric generator. He discovered that if 
a wire is moved through the field of a magnet, an 
electric current is induced in the wire. This discoverj' 
of electromagnetic induction is the basis of mrtuallj' 
all electric power todaj\ 

Faradaj'’s discoverj' is shown in Fig. 1. Two poles 
fN and S) of a magnet are arranged so that lines of 
magnetic force cross from the north to the south pole 
in a straight path. 

Across their path a 
wire, W-E, is mo\Tng in 
the direction of the two 
arrows, that is, from 
the front toward the 
back of the picture. We 
must imagine that this 
wire is part of a circuit. 

So long as it remains in 
motion across the mag- 
netic field in the direc- 
tionindicated, a current 
will flow in the wire in 
the direction shoiMi by 
the white arrow C. But 
if we reverse the motion 
of the we, pulling it toward us through the field 
instead of pushing it away from us, the current flowing 
in the we will also be reversed. 

The quantity of current induced m this wire will 
depend upon the number of magnetic lines of force it 
cuts through per second. Two things decide what 
this number will be. The stronger the magnet, the 
more lines of force exist in its field; and the faster the 
wire moves, the more of these it crosses. 

The fundamental law of phj-sics that you cannot 
produce energy without expending energj'^ applies 
here, of course, as it does in all machines and processes. 
For the stronger the magnet and the faster j-ou try 
to move the we through its field, the more resistance 
you encounter to that motion. How the current 
induced in the wire sets up a force that tends to thrust 
the wire back is explained in the Electricity article. 

In this connection a fact should be noted here that will be 
usefully remembered in connection with many electrical 
phenomena. It is e^-ident that U the wire W-E were stationary 
in the magnetic field no current would be induced in it But 
if a current from some outside source were then passed through 
it in the direction of the white arrow, this current would set 
up a conflict of forces that would tend to push the wire out of 
the field toward the near side. In one case the motion of the 
wire produces a current and in the other case a current 
produces a motion of the wire. 

Current Educed in Rotating Loop 

The next step in the development of an electric 
generator after Faraday’s discovery was to deidse a 
method of moving a wire continuously through a mag- 
netic field so as to provide a steady supply of induct 
current. The problem was essentially ^Jle i “ 
Here we have a loop or armature rotating in 
a field. The direction of rotation in the picture is 
assumed to be clockwise, so that the upper side A 


of the loop is just starting down across the magnetic 
field, while the lower side B is just starting upward. 
Since the two sides are moxing across the magnetic 
field in opposite directions, the current in each will be 
opposite. In B it will flow toward the back, in k 
toward the front of the loop. But, of course, so far as 
the electrical circuit is concerned, these two currents 
are in the same direction, the one through B passing 
up and around the back end of the loop so that when 
it reaches the side A it is moving in the same direction 
as the current induced there. 

It is emdent that if the loop were a continuous 
unbroken ring, current would flow around it uselessly. 
To allow the current to be collected, the ends of the 
loop are formed into hah cylinders with a gap between 
them. From these half cylinders, which form what is 
called a commutator, the current passes by sh'ding 
contact to the brushes C and D. 

Current in Loop is Alternating 

The purpose of the commutator is not only to collect 
the current from the loop, but also to keep it flowing 
always in the same direction. The need for this is 
obtious. For the current in the loop itself reverses its 
direction twice in each rotation. Consider the sde 
A of the loop, for example. The current moies 
through it in the direction indicated by the arrows 
only’ when it is passing downward through the field. 
When it reaches the bottom of its swing, crossing the 
vertical plane between the poles of the ma^et, and 
starts upward through the field, the current in it will, 


ESSENTIAL MECHANICS OF A GENERATOR 



The chief parts of a direct-current generator are the 
magnets (H and Si, the armature (ABi, and the spUt 

commutator, from which the brushes (D eO“,.. 
coUect the cnirent. Light arrows show the direction ot me 
QSgnetic lines of force; black arrows the direction of the car* 
through the outer circuit, containing an ammeter. 


of course, take the direction now shown in the sids B- 
If it were still connected to the brush C, the cunen 
tlmough that brush, and hence through the ent^ 
circuit, would be reversed. But just as it pssses 
vertical plane, A’s half of the split commutator ® 
out of contact with brush C and into contact w 
brush D. At the same instant, of course, B’s half ^ 
the commutator breaks connection with D and 
contact with C. Thus the contact in the outer circui 




cent nuea always to flow in the direction shown by the 
arroivi The cuirent obtained m this manner » 
called a dirsct curreTit (abbreviated D C ) For many 
purposes as we shall see it is neither necessaiy nor 
duuable to turn the output of a generator into ^rect 
current The alUrnaling current (AC) naturally 
produced by the genecator is permitted to flow back 
and forth m the outer circuit 

Armatures and Magnetic Fields 
The single loop used for the sake of clearness as the 
armature in Fig 2 w ould produce only feeble currents 
«^en if revolved at great speed The armatures of 
practical generators consist of many turns of insulated 
wue tiound around iron cores The induced current is 
proportional to the number of turns since each turn 
funns a loop in which a certain amount of current is 
generated more or less independently of the other 
turns The iron core concentrates and increases the 
lines of force that pass across the armature 
Jo c^tata eoTsIl generators caJi’od rrfx^milaf the 
magnet e fields are produced by permanent magnets 
For generating large currents however stronger 
fields are needed and these are obtained by using 
electromagnets The construction of snnjfe labo- 
ratory pnerators embodying iron core armatures and 
fields produced by electromagnets is shown in Figs 3 
and 4 Both pictures should be examined carefuUy 
Fig 3 illustrates the pnnciple of an altemating-eunent 
pnerator or alternator In Fig 4 we see the com 
mutator acton that yields a direct currmt The 
current that excites the field magnets of AC gmera- 
tors 13 derived from an mdependent source ct defr 


tncily Direct current pnerators however usually 
derive this fleld current from their own output 
The Eleeirle Motor 

Suppose (hat mitead of turn og the handle of the 
poerator m F g 4 and taking a current out of it 
through the wires D we feed a current from some 
indepodcnt source through those wires tnto the 
machine in the direction ind cated by the arrows 
With the annature m the pos tion shown the left side 
of Its core wiU become the north pole of an electro 
magnet (The rule for the polarity of electromagnets 
IS expLimed on page 304 of this volume ) 

At once we see that this north pole of the armature 
Will be repelled by the north pole of the field magnet 
while the south pole created at the other b de of the 
armature will likewise be repelled by the south pole 
of the field magnet For w^ know that hke poles of 
coagneta always repel each other The force of this 
repulsion will set the armature in motim It will start 
OF coarse tke rs^hiDD between hke poles 
18 supplemented by the attraction between unhke 
poles wid the armature wll keep revolving m an 
effort to bring its north pole in hne with the south pole 
of the field magnet and its south pole in hne with the 
north pole of the field magnet 
But just as this Ime-up is reached the action of the 
commutator reverws the current in the armature 
wmdiogs What had ju<t been the north pole of the 
armature suddenly becomes the south pole and vice 
yeisa Its momentum carries it past this dead 
center and the reversed forces of attraction and 
repulsion send it on around to its former position, 
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where the commutator again reverses the current, and 
so on indefinitely. Our generator has turned into 
an dectric motor. 

The alternating-current generator shown in Fig. 3 
can also be run as an alternating-current motor, pro- 
vided it is set going by hand until its revolutions 
per second equal the cycles of the alternating current 
that is being fed into it. 

Commercial Generators and Motors 
Direct-current generators with only two poles 
produce currents of fluctuating strength, since at the 
top and bottom of their rotation the wires of the arma- 
ture are not crossing magnetic lines of force. On 
the other hand, bi- 


polar A.C. generators 
would have to be 
revolved at tremen- 
dous speeds to pro- 
duce the 60 cycles per 
second required to 
avoid flicker in elec- 
tric lights. For these 
and other reasons, 
commercial genera- 
tors are usually made 
with four, six, eight, 
or even more poles as 
field magnets. These 
are arranged radially 


CONSTRUCTION OF STANDARD ARMATURE 



COMMUTATOR 


wonld “ electnc motor. Nnmeroas coUs are 

arinatare ts said to be •'drum-wotuid.** 


. - - like the spokes of a wheel. 

Sumlarly armatures are wound mth a large number of 
separate coils spaced evenly around the core. For 
D.C. generators, each of these coils has a separate 
connection to a pair of segments on the commutator 
(Fig. 5). The armatures of A.C. generators often 
carry two or three coils for each field magnet. These 
e.\-to coils are connected so as to form a second or a 
third extra induction circuit and the generator then 
produces in eSect two or three separate alternating 
currents, each “lagging” behind the other. Such 
generators are called respectively two-phaoe and three- 
phase alternators. The currents they produce are 
carried on three wires, the circuits consisting of wires 
1 and 2 for the first phase, wires 2 and 3 for the 
second phase, and wires 1 and 3 when there is a 
third phase to be carried. 

The Induction Motor 

Phase circuits are used to run induction motors 
the most generally' usefiil of all types. The field 
coils of a two-phase mduction motor are dirided into 
two separately connected sets spaced at alternate 
mtervals around the field. It is erident that, as the 
two Clients, one lagging behind the other, pass 
through the two sets of cofls, the polarities of the 
Add magnets reverse m rotation, producing what are 
called rotating magnetic fields. The armature or 
of such a motor does not, therefore, require 
outside electrical connection to activate it. It 
coi^ merely o bare of copper set into copper md 
plates formmg a “squirrel cage.” The rota&g 
mduce heavy' currents in these bare. But as 


saw' earlier in this article, a magnetic Add iKists 
the motion of a conductor through it. In this case, it 
is the field that moves across the conductor, but the 
effect is relatively the same. The result is that the 
rotating fields, opposing the motion of the copper bars 
through them, drag those bare around with them. 

^ Suitably' designed induction motors will nm oa 
single-phase circuits, once they get up to standard 
speed, so that the bars of the rotor can keep in step 
with the alternations of polarity' in the fidd magnets 
Such motors usually are started by' means of com- 
mutators and amriliaiy' windings on the armature 
similar to those of the older type of motor; then, as 

the armature gatheis 
speed, the amdliaiy 
devices are discon- 
nected automatically 
by a centrifugal 
switch. The common 
household motors are 
of this type. 

Simpl^ of induc- 
tion motors is the one 
that runs an electnc 
clock. The armature 
consists only of a 
metal plate with short 
projecting arms. Cur- 
rents are induced in these arms by the alternations of 
the field magnet. Once started, the armature revolves 
at a fi.xed rate (see Watches and Clocks). 

Losses of power in electric motors are due largel}' to cddj 
currents set up by induction in the solid metallic parts of tt* 
machines, particularly the core of the armature. An edih 
current, as its name indicates, is a sort of electrical wbid- 
pool formed when a current rc\ olves around through paths oi 
low resistance inside a piece of metal. To minimire then: 
cores of motors and of transformers (see Transfonner) arc 
usually made of thin sheets of iron l>*ing side by ride hat 
insulated from one another, A useful application of edd,. 
currents is found in electric meters, where an aluminuin dni 
revolves in the field of a permanent magnet. The eddy 
currents induced in the disk tend, according to our earlier 
rule of opposition, to check or "damp” the speed of resolu- 
tion. Eddy currents arc responsible also for the action of a 
speedometer, (See Meters; Speedometer.) 

How an Electric Bell Works 
The electric bell is in substance a type of electnc 
motor. It consists usually' of a pair of cofls forming so 
electromagnet and of an armature consisting of a fist 
piece of iron fastened to a spring arm which holds it 
close to the poles of the magnet. The clapper in turn 
is fastened to this armature. One of the connection= 
to the instrument is through a point of metal in co^ 
tact with the spring arm, which is in turn connects 
to the coils of the magnet. When the bell button u 
pressed, closing the circuit, the magnet draws doim 
the armature; but this immediately' breaks the con 
nection between the spring arm and the contac 
point, so the armature springs back, only to be drawn 
again by' the renewed contact at the spring srffl 
This produces a continuous and rapid ribration of mC 
dapper against the beU as long as the button is pres-'CO- 
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ELECTRICITY 


rhe "FIRE OF HEAVEN.” FRIEND and FOE 



PLECTRICITV I( used to be the custom to s&y 
■^that electncity was aomething very n>>stenous 
The common remark was "We know Eome ol the 
things electncity does, but no one knows what it u ’ 
There are those who still talk and write about it in 
that way, p\mg the subject a reputation for diffi 
culty wtucb It no longer desrrvcs 
Of course, there are still many things we do not 
hnow about electricity, and there arc numerom elec- 
trical theonea and technical pnnciples that cannot be 
understood completely without special training m 


nary horseshoe magnet Fasten a loop of wire to the 
galvanometer and then pass the loop between the 
poles of the magnet The needle of the galvanometer 
moves showing that a current is generated 
Now solder the end of an iron wire to the end of a 
copper wire, connect the other ends of the wires to 
the galvanometer, sad then heat the soldered joint 
Again the galvanometer indicates a current 
Connect with wires to the galvanometer a plate of 
copper and a plate of zinc Dip the two into a weak 
solution of sulphuric acid Once more, the needle of 


physics and mathematics But nearly alt the most the instrument will show that a current is fowmg 


important the most interesting, and the most prac- 
tical facts about electncity arc simple With the aid 
of afew expenments, let us see if nc cannot start with 
s fairly clear idea of what electncity is 
A Few Simple Etperlmente 
If you stroke a cat a back m dry cool weather, you 
feel Lttle electnc sparks under your hand If you 
shuffle your feet over a carpet and touch another 
Person or eome metal object, a small spark jumps from 
y our finger If you rub a glass rod with a piece of silk, 
or rub with a woolen cloth a tod of hard rubber or 
similar substance (a stick of sealmg wax or the barrel 
of a fountain pen will do), you can pick up with them 
htUe bits of paper or straw or pieces of ^read 
The resulte of these first expenments are plainly 


What do these expenments suggest to you? You 
have seen electneat ejects produced by fnction, by 
magnetism, by heat, and by chemical reaction All 
sorts of materials from cat's fur to corrosive acid have 
yielded electncity If you had the apparatus you 
could prove to yourself that electncity can be drawn 
from the surface of a metal by a beam of light And 
you know from common observation that it seems to 
be made out ot thm air” by the forces tlint set up 
thunderstoima 

Moving Electrons "Make” Electricity 
Learning these facts for the first tune, you might 
say tliat almost everything seems to contain elec- 
tricity and that the electncity appears to be there 
quietly until something comes along to stir it up and 


Jen Fo,then.«on„,y„„ euctkIci. experiment T ™ 


Will require a sensitive gal 
vanometer to detect the elec- 
tncal effects You can find 
Such an instrument in any 
School laboratory and check 
your own results, or you can 
Simply take the word of sci- 
ence that they actually do 
take place These results are 
illustrated on the next page, 
Without showmg a galvanom 
eter, but the following de- 
scriptions tell how to con- 
nect the instrument, if you 
We one at hand 
The simplest of the expen- 
inents is done with an ordi- 



be very near the truth 
was what scientists behoved 
foralongtime Thedifficulty 
Les m that word ‘ contain ” 
No one could explain exactly 
what it meant Did matter 
contain electricity, as a 
sponge contains water? Then 
electncity must itself be a 
separate kind of fluid matter. 
But this amounted to invent- 
ing a bigger mystery than the 
one already in hand 
Finally scientists hit upon 
an evplanation that fitted 
the facts so well and proved 
80 fruitful m uncovering new 


ELECTRICITY i 

facts that it has been universall}'- adopted. Elec- 
tricity, they said, is not in matter; it is a part of all 
matter. It consists of tiny particles called electrons, 
incorporated in the structure of every atom of every 
element of which the universe is made. The funda- 
mental nature of electrons, in so far as science has 
formulated theories about them, is discussed elsewhere 

(see Atoms; Electrons and Elec- 
1 ■ TT 1 heat makes ELEa 

tiomcs.) Here r\e are concerned — 

only n ith theii beharnoi . 

Under neutral conditions, coppbx 

these electrons remain attached 
to their respective atoms — ^lield 
there by the attraction of the , 

protons which form the center or C f 

nucleus of everj' atom. But 
when disturbed by energy from 
some outside source, some of the 
electrons may leave and n ander > 

to other atoms. This migration • i ® 
of electrons is what we call an jj ' 

electric current. Some atoms, , E 

like those of metals, for evample, j i _ 

transmit electrons freely, and n e . . — O 

say they are good conductors of 
electricity; others oppose the s'ppie eipenmeai 
passage of the \sanaerers, and is twisted to the ends ( 
we speak of them as non-conduc- ihe’l °me‘ oTa" Jiau, ‘ 
tors or insulators. ’"U show current flow 

Now any atom that has lost a '' 

part of its electron quota is m an unbalanced state; it 
nill recover the electrons it lacks from any available 
source. Similarly, an atom that has acqmred more 
electrons than it needs for its perfect balance nill dis- 
charge them at the first opportunity. An atom with 
less than its quota of electrons is said to have a 
positive charQe and one with a surplus of electrons is 
said to have a negative charge. 

An electric circuit is simply a path composed of 
atoms of sufficiently good conducting properties so 
that electrons, tom loose at one point by the applica- 
tion of outside energy (friction, magnetism, heat, or 
chemical action}, can travel around and return to 
fill the places left vacant (positive) by their departure 
It is hard to say whether the electrons that start the 
journey go aU the nay to the finish, or whether they 
merely bump electrons off the atoms ahead of them 
and so pass on the motion, as in a relay race. Since 
the result would be the same in either case, it is 
simpler to describe^ their movement as a continuous 
passage. If there is no connected path over which 
this passage can take place; or if the inten'ening 
atoms strongly impede their movement, the electrons 
accumulate at points as close as possible to where 
they would like to go and form what is called a 
static charge. 

Positive and Negative Mean 


eiperimeat will prove that heat can 
cause electnc current Each end of a copper wire 
of an iron wire, makj/a 
Sfe junctions IS held in 

the flame of a candle, a sensitive salvanometer 
flowing. The action ” ex- 
plained farther on in the article. 


A body containing excess electrons is negative not 
only in respect to a body that has too few electrons, 
but it is negative as well toward a neutral body, and 
indeed, is negative also toward a body which has fewer 
excess electrons than itself. Similarly, if both bodies 
have a deficiency of electrons, the one with the least 
deficiency is negative with respect to the other. Of 

HEAT MAKES ELECTRIC CURRENT FLOW these relations can be 

described equally well in terms 

r of positive ffifferences. 

^ Difference of Potential 

epp gyjjj yp jjj concrete terms, 
whenever thej’ can find a palh 
electrons wiU Qovrfrom any spot 
ff w here they are relatively numer- 

ous (negative) touard any spot 
where they are relatively scarce 
(positive). To understand this 
relativity of negative and po=i- 
tive is of fundamental impor- 
tance, because the force that 
impels electric currents to mote 
from one place to another de- 
pends entirely upon the difer- 

ence in the concentration of elec- 

iS Md" o'f '«'’«pper*w^^? trons in the two places, or poten- 

; an iron wire, making a tiol difference, US it is technically 
the junctions is held in n j ' 

sensitive galvanometer Caliea. 

m’ln ?he®ar®tmle.° When j'ou shuffle youT feet 

over a carpet, you mb off, as it 
were, some of the electrons from the atoms that com- 
pose the carpet and these accumulate in your body. 
You become negatively charged to such a degree that 
the electrons will jump from your finger in a spark 
when you bring it close to some neutral object. 

Why does the friction loosen the electrons from the 
carpet’s atoms instead of those from the soles of your 
shoes? In fact, it loosens both, but far more from the 
carpet's fibers than from the shoe leather. Substances 
vary greatly in the way they grip their electrons. 
Attraction and Repulsion of Charges 
When you rub a hard rubber rod with a woolen 
cloth, the cloth gives up electrons to the rod. These 
accumulate on the rod because it is such a poor con- 
ductor that they cannot easily run through it into 
your hand. But, unable to move about freely them- 
selves, they exert their force just the same, the attrac- 
tion between them and the neutral atoms in a bit w 
paper being sufficient to move the whole paper toward 
the rod. This illustrates w'hat is meant by' the saying 
that “unlike electric charges attract each other. 

In this case, according to the relative meaning o 
positive and negative which was explained above, the 
neutral charge in the paper is considered “positive 
and therefore “unlike” the charge in the rubber rod 
Proof of this relative nature of charges is easy, n 


Before going further^ strong^Siphask^ust be nut f hard rubber with wool, 5'°“ 

upon the fact that the terms negative and vosih'iifa how out of the gl^ 

used in electrical science are pLly relative the s^, leaving the rod positively 

reiaiave terms, rt will pick up bits of neutral paper just as well as 


f 





HOW TO MAKE A TELEGRAPH SET 



DESIGIT 

The telegraph set sho'srn here is a sicipUfigd rer- 
sion, made largely of wood, of the standard e:^;- 
tnent which is illnstrated and explained in the artid* 
on Telegraph. By examining the pictures and ciplaai- 
tions in that article, the operation of this set ria be 
made clear. A good size for the set is about twite thil 
shown in the pictures. This derice is a practical a;- 
phcation of the magnetic action of an electric currcrt 
when it passes through a coiL 


I. SOUNDER 

Above flefl) arc all the parts of the soucder except 
the electromagnets. The sounder lever end braclet 
are shown assembled with a thin Trail for a pivot aci 
small coiled spring at the back. Two machine sn^ewt 
provide stops for adjusting play. One is let thror^b 
the lever, and the other is placed on the stop strap at 
the left. Each strikes on the head of a thnnbtach 
The only metal work needed is cutting and drilUrs 
a short piece of soft strap iron for the armatcre, aai 
cutting, drilling, and bending the stop strap ft: 
the stop at the left. 


2. ELECTROMAGNETS 
Each electromagnet is wound on an iron bolt, wiJi 
about 100 turns of common bell wire. The coils sho-2 
be held between cardboard washers. To give ties 
opposite polarity, magnets should be wound in tbs 
same direction and connected by joining the wires 
from tnstje the coils. Finally, the magnets are maast- 
ed on a soft iron strap. The lower bolt ends arc set 12 
snog holes in the base. The two free wires are ecn- 
nected to binding posts at one end of the base. 


3. SENDING KEY 

Fasten one end of a strip of thin spring steel to a bis* 
and attach a wooden button to the other end. PliJ* 
a nail or screw in the base beneath the button to 
as contact when the button is pressed down. As.-, • 
throw switch, to close a circuit for receiving, 
plctes the cquipmeaL 


4. WIRING AND ADJUSTING ^ 

The instruments should be connected to two dry 
Attach wires as shown. The most important adr • 
meat is that of play in the sounder 
respond instantly to incoming current. Tins ts do- » 
as shown Cleft), by moving the two adjusting sere 
(stops) until the lever gives satisfactory clicks- 
low is a diagram of the complete installation. 
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the rubber rod did with its negative charge In thw 
case the neutral paper is relatively negative 
> The fact that bodus with like charges repel each 
other even though one charge is very weak and the 
' other very strong would seem at first to be a contradic 
,tion of what was said about the tendency of elcctems 
ito flow from a place of lugher concentration to a place 
■«of lower concentration But this contradiction is only 
‘^apparent Electrons dislike one another 3 unmued 
‘ company and every free electron repels every other 
free electron to some extent Those m the weaMy 
charged body do not want any more companions than 
r they already have neither do those m the stron^y 
“charged body So each group of electrons will repel 
‘the other But if a connection is made between than 


idthough the electrons are actually moving in the 
opposite direction No harm results from this old 
emvenUon provided it is understood that m virtually 
all bo(^ and discussions direct on of current un 
less otherwise qualified means from positive to nega 
tive Only when electrons are specif caUy mentioned 
w it customary to take account of their opposite 
movement 

We now have before us the essential facts about 
the nature of electricity in so far as they are needed 
to explam the practical phases of its behavior We 
can turn our attention to some of the things that 
happen when streams of electrons are set m mot on 
Electrical Resistance 

Sc entists are not certain why some substances ai 


those m the more closely crowded body will flow conductors and others insulators The theory most 


.into the less crowded body until there is approxi 
1 raately even distribution You can compare the situa 

• t on to two rubber balloons filled wnth air one under 
’^high pressure the other under low pressure If you 

push them together each w ill tend to thrust the other 
away resembling the repulsion of the electron charges 
But if you connect them with a tube air will flow 
' from the high pressure balloon 

• to the other until the pressures 
„m the two are equalized 
ii The Direction of Current 
« A great deal of confusion will 
' be avoided if we clear up at tbo 
''outset a con£ ct in terms about 
’^tbe direction m which elcctnc 

cuRssta flow In the early flays 
of electrical science investiga- 
tors believed that there were two 
kinds of electricity — the kind 
‘^generated m a glass rod when j 
,rfrubbed with ailk which was 
i> called vitreous electricity 
and the kmd generated in a rod 
of rubber seahngwax amber or 
similar substance when rubbed 
^with wool which was called 
}* resmous electricity Benja- 
,#inm Frankhn was the first to 
propose that they be called re- 
•’^pectively positive and neg 
^at ve elecUicity From then 
until the time of the discovery 
.of electrons it was assumed 
^that the direction of flow of an »win*» mci 

• eleetne current in a conductor •« loor «• 

,was from positive to negative '• ° 

}l\e know today that the elec- 
trons which constitute the current are negative par 
glides in the old sense of the word and that when they 
flow they necessarily move toward relatively positive 
areas But the old assumption has become so firmly 
^ mbedded in scientific and engineering parlance th^ 
we still say for instance that electricity flows from 
the positive pole of a battery to the negative pole 
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widely heU is that the difference is probably related 
to the firmness with which electrons are bound m fixed 
positions inside the structure of the substance In 
metab like copper for example the arrangement is 
believed to be such that some of the electrons belong 
mg to the atom are more or less free to pass on from 
one atom to another But even so as the electrons 
move from atom to atom m a 
copper wire they encounter re- 
Bistance very much like fnction 
which consumes some of their 
energy This resistance vanes 
with temperature usually do- 
cieaeisg as the temperature low 
ers so that at the same potential 
a cold wire will transmit more 
electncity than a hot wire 
The term renelanee is usually 
apphed to a definite circuit or 
part of a circuit But when 
engineers ducuss the degree to 
which vanous substances oppose 
the passage of electncity they 
employ the terms tpmfic rests* 
lanct or renshwly When the 
emphasis is to be put upon the 
ability to conduct current rather 
than upon the property of op- 
posing it the terms conductance 
and ccmduclmly are used The 
mi'd’ TbT k«oV conductivity of copper is gener 

ally adopt^ as a standard of 
' *”e*B*u^*by'VVoS companson. If this is assumed 
) rt « Bee«t »• to be 100 then silver rates at 

Th«rt«l*’#a 10^ goIdatTO and aluminum at 
es FMaitbo 5 These four metab are 

* ’ under ordinary conditions the 

best conductors among all the earth s matenab 
Even those substances which are classed as non 
conduetoia allow some electrons to pass when the 
potential is high enough but they earn the name of 
insubtois if they keep this leakage withm practical 
bounds Common insulators are vulcanized rubber 
bakdite paraffin gloss porcelain and mica. 
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Tile term diehctric is often used as if it were a 
sjmonjTn for insulator, but it really has a different 
meaning. It applies to the passage of spark dis- 
charges. A substance may be a good insulator in the 
sense that it ■nill not conduct current, yet it ma}' be 
a poor dielectric because a spark can break through 
it easily. Slica and glass, for example, are better 
dielectrics but poorer insulators than xmlcanized 
rubber and bakelite. 

The Electron Flow in Circuits 
Electrons do much of their work for us while they 
are moi-ing through circuits; so it is of primary impor- 
tance to know some of the rules that govern these 
circuit movements. We have seen that the difference 
in the concentration of electrons in two places, or 
potential difference, is what impels an electric current 
to flow between those two places. This potential 
difference is often called the dcclromoiive force (abbre- 
riated as E.il.F.), particu 


GERMAN SILVER 
1.8 IN. LONG 


larlj' when referring to the 
origmal force at the bat- 
tery', dynamo, or other 
source of electric current. 

Now the number of elec- 
trons, or as it is commonly 
expressed, the quantity of 
current, that will flow in a 
given time between the two 
places depends upon the re- 
sistance this force encoun- 
ter along the path or cir- 
cuit that joins the two 
places. 

To describe exactly how 
electromotive force and re- 
sis^ce affect the rate at 
which current flows, we 
mi^ define some practical 

of measurement. It would be possible to use the 

For trnSe^ reqljS 

i^dSS'iratolutfoTot.^^^^^ 

th^oVtTesSu'tiSrdetttiSa^^^^ T 

plate. For reasons that ‘^e negative 

number of electrons passing through ^ ^ 

And the number of electrons volition, 

that bring about a transfer of 001 HSl 
^ver IS the standard unit. It is caUed^a^i,,^^ 
W of Chrie, de iZ,? SSw 

French physicist of the 18th centur^ SfToS 


vary as conductors 


lead 2 6 IN.LONG 



decimal part of a metric unit was chosen so that elec- 
trical energy could be readily' converted into pre- 
\no_usly existing units of mechanical and heat energy. 
It is no more important to remember that figure or 
that definition than it is to remember that the sfand- 
ard_of all me^ures of length, the meter, is defined as 
1,553,163.5 times the wave-length of red cadmimn 
fight. But it fs important to bear in mind that rirtu- 
ally all our units of measurement rest upon conven- 
tions of this kind. 

Amperes, Ohms, and Volts 
But we carmot describe the flow of a current in 
terms of quantity alone; we must know the rate of 
flow or current density. For this purpose we use the 
ampere, which is defined as one coulomb per second. 
This umt is named in honor of Andrd Marie Ampte, 
another famous French physicist. 

The unit of resistance is defined by international 
agreement as the resistance 


taace as the'^other resis- 

irire 1.8 inches lone offers “ German sUver 
passage of an elecSif Is® opposition to the 

a rard in fe'n1.'h?Th%“‘,^rVs 


at a temperatnre of 0° Cen- 
tigrade of a column of mer- 
cuty exactly' 106.3 centi- 
mefers long and weighing 
14.4521 grams (this r^es 
the cross-section of the «1- 
umn as nearly' as possible 
one square millimeterj. This 
unit is called the ohm in 
honor of Georg Simon Ohm, 
a famous German phyacist. 

With the unit of current 
flow and of resistance defi- 
nitely settled, it is simple to 
defime the unit of electro- 
motive force. It is thst 
force which will send s 
current of one ampere 
(one coulomb per second) 
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through a resistance of one ohm. Its name is the reft, 
honoring .'Uessandro Volta, the Italian inventor of 
the electrochemical cell. 

Out of these units is constructed the fundamentsi 
formula called Ohm’s law for calculating any one of 
the three factors in electrical circuits when the other 
two are known. Using I to denote the current in 
amperes, E to denote the electromotive force or poten- 
tial difference in volts, and R to denote the resistance 
m ohms, the foUou'ing mathematical relations express 
this law; 


-I 


E=1R 


E= 


E 


If you xvant to know, for e.xample, how many 
amperes of your 110-volt house current will 
through an electric iron of 20 ohms resistance, you 
simply divide 110 by 20, and your answer is 5j 
amperes. 

With Ohm's law as basis, a great many other 
formulas have been evolved by electrical en^co^ 
for computing factors in complex circuits. These are 
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APPLYING OHM’S LAW TO TWO SIMPLE PROBLEMS 


StX 60-WATT LAMPS CONNECTED JN PARALLEL 


A <20 VOLTS 





SIX 60-WATT LAMPS CONNECTED IN SERIES 


tlie firet prahlem A we beve aiz 
•lectnolampeconaecteii in para] 
Ul" to a houw circuit in wbich the 
bgbt eonpaay laaintOiiu « (toady 
vdUce cf 120 The parallel connec- 
tion u umvereal (or household Sxturee 
and applianoea and It simply tnesns 
hers that each o( our tamps is uidi> 
pendenUy wired to the incoming and 
outgoing hnes so that the current it 
uses dees not pass through any other 

lamp on the way in or out This gives 

each tamp the benefit o( the full volt- 

age Uoder this eiandsrd condicios 
the Ismpi we have eclectcd will 
'draw 60 watts of power Can you 
figure from this the reeiswace of each 


lamp end the amperes that flow 
through >1’ 

From our mam text we know thit 
watu used la any ctreuii ore to 
amperes multipb^ by volte therefore 
amperes must be equal to watte 
divided by volte So we divide 60 by 
ISO and find that ) an ampere is 
tlowiag through each lamp From 
Chme law we loiow that the resi^ 
tance of a circuit or any part of e cir- 

cuit equal* the voltage across it 
divided by the amperage m this case 

120 Jivtjed by ) which gives tie 2i0 

ohm* rssistsnce (or each of our lamps 
In problem B eii lamps ot S40 
ohms resistance are connected >n se- 


ne* The eurrent on it* way 

craiion Therefore the resistance the 

120 rolls oust ovsreeose with this 

arrsDgemsnt u the total resistance of 
the Six lamp# — 6 times 260 ohms or 
1 440 ohms The rata of flow or 
amjiersge aeeordmg to Ohm i Uw 
will then be equal to 120 divided by 
1 440 or tS of an ampere Multipl^ 

isg this by the voltage we find ^st 

all SIS lamps together would only draw 

10 watts of power which would hardly 

produce e visible glow is their file* 

ment* To b • 


huthemaUcal abort-cuts, employing symbols terms, 
and conventions that are likely to confuse and mis- 
lead the layman who triea to interpret from them the 
concrete facts about the behavior of electric currents 
Consider, as a simple example of this difficulty, tlie 
second equation B = ffi on the oppo«ite paim Tlio>ie 
Unfamiliar with its meaning might assume that you 
Wuld increase the potential difference B in a circuit 
by mcreasmg the resistance li without altering tbo 
current flow, which u, of course, absurd This equa- 
tion, like the others, merely tells you how the three 
factors must be and are balanced in a circuit anten- 
*“0' a currenl ^ows 

Interpreting the Law of CUrculta 
A summary of the concrete facta may help to clear 
Up such difficulties In every circuit there w available 
a defimtely limited force (friction, chemical action, or 
other agency) which sets electrons free In olffier 
"ords, the total number of electrons that Uus force 
can pump out (kg circuit per second is liautod 
u the circuit had no resistance this maximum nnmber 
Would leak away as fast as produced, none would 
sccumulate and there would be no such thing m that 
tircuit as potential difference 


But under normal conditions all circuits have re- 
si-xtance 'Hicy will not permit to pass the maximum 
Dumber of electrons that a given force can set free 
So electrons begin to accumulate and the repulsion 
they exert on one another builds up a "pressure " 
As this pressure mcrcases, more and more electrons 
flow through the resistance, but, on the other hand, 
fewer and fewer per second are set free, for the task of 
Betting them free against the pressure grows harder 
The continues (the whole taking only a tiny fraction 
of tune) until tiie number of electrons that are set free 
each second exactly equals the number that are get- 
tu^ through the resistance At that pomt the pressure 
r«naui3 fired 

Now the pressure required to balance the pumpmg 
force agamst the resistance is the potential difference 
or voUatfe of the circuit, and the number of electrons 
that are flowing at an even rate m all parts of the 
cireuit constitute the amperage or current density 
(eommogly called simply the "current”) 

Youmay think of what happens vn these terms The 
foree generating the current expends itself partly in 
OTerconung the resistance of the circuit (thus buildmg 
UD the voltage), and what remains of that force la used 
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up in producing free electrons. It is erddent that no 
more voltage is produced by the process than is 
exactly sufEcient to drive those electrons through the 
total resistance of the circuit. So that whatever the 
voltage may be at the starting terminal, it always 
becomes zero at the return terminal. 

The resistance of the circuit is not, of course, con- 
centrated in one place but is distributed throughout 
the circuit, a small amount in the conducting wires, 
larger amounts in the apparatus or other working 

MEASURING RESISTANCE WITH A WHEATSTONE BRIDGE 



The famous bridge circuit, shown here in practical aDnlication nnf» r,f - 

methods for determioio? the electrical r?siS«e ot an oM«? #hi 
electric iron X. This .s connected, as roo see vrith three M 

“S' ^e‘rc,LInr Across Ih^Sd^ 

of the bridge is wired a galvanometer of the type that wiU sho^n^rie. 
direction, Uke an automobile ammeter. The variable resists's 

unta the galvanometer needle stands at zero showing thai^'nVnr^/et adjusted 

the middle wire. This teUs us that the volUge dw Icros's A through 

B, and that the voltage drop across X is the®Lme'^as"^t acJL?r We\^**‘^‘ 
other band, that the amperes through A eoual those -*'■ tnow, on the 

across the bridge; similily that the amperes though Bind c Li 
Ohm’s law formulas, and canceling oSt equ^ .J^naves an? 

conclusion that the raUo of the resistance o1 A* to the^resf^anr^t t'a'ti the 
adjusted by pulhng out one “ --yts„p£sgl 

dewces; for it is an axiom of electrical action as it is 
of mechanical action that where work is done, a pro- 
portional amount of resistance must be overcom» 

In overcoming each item of resistance in the circuit 
the current loses a definite part of its voltage This is 
often called in technical descriptions of electric circuits 
the voltage drop across” that item, or simply the 
‘Voltage across” it, t' j ^ 

No electron are ever “lost” in a circuit. The 
number that leaves one terminal of a generator of 

u5ed im R '’°^tege that is 

uued up. But we must not assume on that account 


that the voltage in a circuit is alone a me^ure of the 
power in that circuit. You must know also how many 
electrons per second or amperes are pushing throu^ 
that circuit. The electrons do the real tangible work- 
in the circuit; but in order to do it, they must be 
moving. The voltage provides that motion and 
nothing else. 

The Watt, Unit of Power 
Thus electrical power is defined as the product of tf,s 
airrent density and the potential difference. The stand- 
ard unit of electrical power is the 
watt, named in honor of Jams 
TVatt. To find the watts of power 
that are passing through a circuit 
or device we multiply the amperes 
by the volts. The various kinds of 
instruments for measuring volts, 
amperes, and watts are described 
in the article on Galvanometer. 

The proportion of amperage to 
voltage in a circuit can be altered 
by devices which will be descrited 
later, but the product of the two 
must always remain the same, 
unless more power is applied to the 
production of electrons at the 
source. From the same batteUi 
an automobile derives currents of 
extremely high voltage (from 8,000 
to 15,000 volts) but pf relativd.T 
low amfHerage for deliveij' to the 
spark plugs of its engine, and cur- 
rents of low voltage but e-xtremel.v 
high amperage for driving the 
starting motor. 

Electricity is commercially su^ 
plied by power houses at fixed 
voltages. These voltages are ma^ 
tained by suitable controls which 
increase or decrease the pou^ 
applied to the electric generator 
as more or less current is drawn 
from the supplj- lines by the useP- 
For domestic use 110 to 120 volts 
is customary, though some cih^ 
are supplied with current at i 
volts. The resistance of all d^ 
vices, lamps, motors, heaters, etc., must be adjust 
so that the standard voltage will drive through Kc 
device the current it requires for projwr operation 
A iamp designed for a 110- volt circuit will let tbrougn 
so much current on a 220-volt line that the fito® 
xvill bum up. On the other hand, a lamp designed o 
220 volts w^ shed only a feeble glow if it is connec 
to a 110-volt line. 

Electricity and Solutions _ , ,, 

One of the first experiments described in tte ^ " 
showed us that an electric current can be produc - 
dipping two metals into an acid solution. The w o 
field of the electrical behavior of chemical solubous 
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an eTtremely interesting and ijnportant one which m 
surveyed m the article on Electrochemistry Here we 
need to consider only those principles that wiH help os 
to draw a contrast between solutions and stdida as 
generators and conductors of free electrons 
■WawiUtakeouroriginal example involving copper 
z nc and sulphuric acid Before the metals are put 
into the solution the sulphuric acid (HjSOi) is alre^y 
pzttiy dmocsaUd Thismeanathataomcoftbebydro- 
gen atoms and sulphate particles (SO4) that make up 
the molecules of the acid have broken 
apart a common result of dissoUmg 
chemicals in water as the neighbormg 
illustration shows But the break be- 
tween hydrogen and sulphate is under 
such conditions not a simple clean cut 
break For certain reasons growing out 
of chemical valence or affinity (*cs 
Chemistry) each sulphate particle runs 
olT with two electrons belonging to the 
two hydrogen atoms with which it was 
previously associated Those two ex 
CP83 electrons constitute a negative 
charge and in that eond tion we call 
the sulphate particle a sulphate 100 and 
express its charge with the symbol 
S0*“” Oa the other hand each of 
the hydrogen atoms having lost an 
electron has become a positively charged 
hjdrogen ion with the symbol H*" 

These negative and positive ions are 
contvausBy letmhuimg andi iiavyiiat- 

mg again In the solution but at any 

g ven moment there are always equiva- ts* c*n*r*i tfiacipi* 
lent quantities of each so that the sola ■"w(w *”’***" • 

tjon as a w hole is electrically neutral Te>t*»gt»r *»C 

How Electrons Are Freed eodloa 

Now let us see what happens when we 
put our plates of zinc and copper mto 
the solution As the article On Electro- tea ewi* ■ 
chemistry shows metals vary greatly m cat^et ’•nm 
their chem cal activity and this vana- 
tion 13 closely associated with the readi «a««> 

Hess of their atoms to part with some of eos * 

their electrons Zinc is a much more 
active metal than copper and when it 
comes in contact with the acid solution quickly starts 
to dissolve la it But the zinc atoms cannot go into 
solution with all their electrons each atom must leave 
two electrons behind and so become a positively 
charged zinc ion (Zn++) No sooner does this hap- 
pen however than gome of the zme Ions encounter 
some of the negatively charged sulphate ions and 
promptly combme with them to form neutral uwle- 
cules of zinc sulphate— a combination that sticks 
together m the solution much more tightly than the 
ongmal one between the hydrogen and the snlphate 
The net result of this chemical reaction » that the 
abandoned electrons accumulate on the sine plate 
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producing there a negative charge while the neutrali 


nation of some of the sulphate ions m the solution 
rtsdf leaves there a preponderance of hydrogen ions 
constituting a positive charge 

You may ask why the electrons on the zme plate 
do not flow back into the solution since the latter is 
positive Because the interplay of chemical forces 
that set Uiose electrons free maintains a definite 
barrier like the action of a pump dividing the nega 
tive and positive areas A one-way action of this type 
must necessarily exist wherever and whenever an 
electric current 13 generated Presently 
however what we may call the back 
pressure of the accumulated electrons 
on the zme plate grows until it balances 
the chemically generated forward force 
no longer break loose from 
the plate and the system comes to rest 
In the meantime no such activity 
takes place at the copper plate The 
greater tenacity of copper for its elec- 
trons coupled with the mereasmg posi- 
tive charge of the solution itself pre- 
vents positive copper ions from fontong 
Petexlng the Electron Flow 
The next step is to see what happens 
when we conneet the zme plate to the 
copper plate with a wire The acoumu 
lated free electrons will of course flow 
from the zme plete through the wire and 
^lOBiNi OH copper plate There they 

(MtcAT vs) I immediately attract the positively 
wjJk AN , xbatjed bsdTOsen. A% w»a eia 
ciecTOON ) jpjij touch the plate each one 

coUects an electron and turns into a 

„ neutral hydrogen atom Thew atoms 

^ bubbles nse to the sur 
face and pass out of solution mto the 
5* air This removal of electrons partly 

rcheves the pressure at the zme plate 
i4 ibe <usiiB» leavmgonlywhatisduetotheresictance 
»*T”b‘“n^» of the wire whereupon the chemical 
aser'^wa Bction starts up agam and a steady 
ro ib< MS vQ electric current flows 
sMuaiM tba All electnc cells and Jaffcrves operate 
■•t'MBrtoM smilar way The 

"* metals used for ternunals may differ and 

theeolutions may differ the chemical action may be a 
revere ble one so that cells may be recharged when 
they have run down as in the ease of storage batteries 
but the principle is always the same— a roundabout 
eachangeof electrons between two substances brought 
about by the net difference between the forces of two 
or more chemical reactions This net difference is 
used up in moviog electrons around the circuit 
against whatever resistance they may meet This 
explains why the voltage of a cell is always limited 
A large cell will yield a greater number of amperes 
than a small one but its potential difference can never 
n«e b^nd the point where its pressure halts the 
chemical action Useful as batteries are, if we had 
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been compelled to rely sole!}' on chemical action for 
our supply of electric power, electricity would never 
have transformed our chdlization as it has done. 
Batteries are of use principally as temporary or 
stand-by sources of electricity (see Batterj'). 

What Electrolysis Means 

We have just seen how chemical action in solutions 
produces an electric current. Let us now e.vamine the 
reverse process, namely how a current, generated 
independently, will produce chemical action when it 
passes through a solution. This process is called 
eleclrolysis. The conductors that dip into the solution 
are called electrodes, instead of terminals, the negative 
electrode being the cathode and the positive electrode 
the anode. The solution is the electrolyte. 

As a type of all electrobdic action, we may consider 
the example already cited in defining the coulomb. 
Here two silver plates are 
immersed in a solution of sil- 
ver nitrate (AgXOj). The 
silver nitrate, like the sul- 
phuric acid in the case of our 
cell, is partly dissociated in 
the solution before any cur- 
rent is applied. It forms 
positive silver ions (Ag+) 
and negative nitrate ions 
(NOj”). Notice that the 
single plus and minus signs 
indicate that only one elec- 
tron has changed hands in 
this ionization, instead of two 
as was the case with the for- 
mation of the zinc and sul- 
phate ions. This illustrate 
merely a difference of chem- 
ical valence, and has no effect 
whatever on the general 
principles imder discussion. 

As soon as a source of electric current is connected 
to the two silver plates, the positive silver ions in the 
solution move toward the negative or cathode plate, 
where each acquires an electron. This turns the ion 
to an atom of metaUic silver which deposits itself on 
the cathode. Meanwhile the negative nitrate ions 
liave imgrated to the positive or anode plate, where 
silver ions break away to meet them, neutralizing 
their charge. The electrons left behind on the anode 
by these newly-formed silver ions travel around to the 
source of the current and there are “pumped” out 
again on the negative side down into the cathode, 
where they turn additional silver ions into a deposit 
of silver atoms. 

In time, the anode plate is eaten away and an 
equivalent amount of silver is deposited on the 
cathode. Since the nitrate ions remain in solution 
and a silver ion is produced at the anode for everj' one 
that goes out of solution at the cathode, the chemical 
composition of the solution itself undergoes no chan-re 

Similar reactions take place uith other metals and' 
their compounds. In copper plating, for e.xample the 
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The tod across the ^op of the tank is made of wood or 
other oon-condnetor. The bar of silver is connected to 
the positive terminal of a battery, the spoon to be plated 
to the negaUve terminal. The accompanying text tells 
what happens in the solution when two silver plates are 
used. The sabstituUon at the cathode of a spoon of some 
other metal than silver does not alter the action in any 
important sense. For technical reasons, commercial 
surer plating is^done with a solotion of silver cyanide 
instead of silver nitrate. 


anode is a copper rod and the solution is copper 
sulphate. Chrome plating takes place in a bath of 
chromic acid (sec Electroplating; Electrotj-ping). By 
a related process aluminum and other metals are 
separated from their ores (see Aluminum). 

The electrolysis of water separates it into its two 
elements, hydrogen and o.xygen. Pure water is a 
p>oor conductor of electricity and so it must have 
dissolved in it an acid, base, or salt. When the electric 
current is passed through it, hydrogen bubbles up at 
the cathode and oxygen at the anode. Hydrogen is 
commonly prepared this uay. 

How Heat Makes a Current Flow 
Tire relatively greater freedom with which electrons 
leave some metals than they do others accounts for 
the fact, obserx'ed in one of our preliminary experi- 
ments, that heat applied to the junction of a copper 
and an iron wire in a circuit 
will cause an electric current 
to flow. In the case of thse 
two metals, the electrons pass 
across the heated joint from 
the iron to the copper. -At 
ordinaij' temperatures cIk- 
trons tend to flow from 
iron to copper when fter 
are in contact, but a cir* 
cuit made up of the two fap, 
of course, a second junction 
of the metals where the dec- 
trons tend to flow from fron 
to copper in reverse diction, 
and the two tendencies neu- 
tralize each other. Heat at 
one of the junctions, inctea^i 
ing as it does the motion c* 
the molecules of the metals 
(see Heat) seems further to 
loosen the electrons and to 
give them sufficient added impetus at that point to 
overcome the back pressure at the other junction. 
Although not practical for generating large curten 
this action takes place with x'eiy’ small ® 

temperature, and hence is applied to sensitive bw ' 
measuring devices (see Pyrometer; Thermometerh 
Virtually aU electric effects are reversible. So ii u 
not surprising to learn that if electrons from an 
external source of current are forced across the junc 
tion from copper to iron, the junction wiU become 
warmer than the rest of the circuit. 

How Elecrrlcitj' Produces Heat 
Alost important, however, of all thermckleo^ 
effects, as interactions between heat and 
are called, is the general rise in temperature 
takes place whenever a current flows 
ductor. The heat is due to the friction-like 
ance produced by the moving electrons. If J 
measure the temperature of an ordinan’ ® k 
lamp cord, you would notice a rise when the ' 
turned on. The filament of the lamp itself, which o 
higher resistance, gets so hot that it glows. 
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Many typM ot electno heaters from culling Sions to giant 
electno furnaces work on this prnc pie So do the electno 
fuses that prevent our house wiring from be ng burned 
out when a short circuit occurs The term ahc^ mrcu t 
Is applied to any connection in a circuit that pcrmita the 
current to flow around an electrical dcMce or peeco of 
agparatua lastead of passing through it II the cord ta » 
lamp or a flat-iron is worn bare so its two wires come mto 
contact with each ocher you hate a short circuit Smce 
there is very 1 ttle lee stance m the wires alone a tremendous 
current beg ns to flow which if it were not shut off would 
j qu ckJy best the wires red hot melt some of the conned ona 
in the walls or perhaps set Are to the house But all bouae 
circu ts pass through fuses usually grouped in a luee box in 
the basement and these fusee conta n wires made of an 
alloy that melts at low temperatures (tea Alloys) Before 
the sudden rush of current can do any damage one of Ibese 
wires melts and breaks the circuit 

It IS worth rememhering that the heat generated m a 
conductor of a given resistaneo increases aa the square of the 
amperage If you double the amperes you <]u^niple the 
heat This is why power companies transmit current at 
h gh voltagrs and tow amperages Less energy is d as pated 
in the form o( heat (hes Electric Light and power ) 
Electricity and hfagnetlsm 
The relation between electricity and maQtultsm 
la one ol the most fascinating aspecta of ecience 
\t has itiade posaiWe tuttherrooTe the lavtsh sup- 
ply of electno power upon which modem life is so 
dependent 

In exploring this field the direction of current must 
continually be taken into consideration So we must 
recall the conventional distinct on previou<ly ex 
plamed between electron movement and current flow 
Throughout the ensuing discussion d rection of cur 
rent will always mean from positive to negative 
the reverse of electron movement 
In 1820 the famous Danish chemist Hans Chnstian 
• Oersted proved that an electric current moving 
1 through a wire will affect a near by magnet The 
effect 13 definite and easily tested Hold such a wire 
m front of you with your two hands and let the 
direction of current be 
from } our left band 
toward your Now 

bring the wire close above 
a compass The needle 
of the compass will nt 
once set itscU at nght 
*^«“eVctn”urreoUa *« wiie angles tO the Wire 8od 
the north pole of the 
oeedlewiUbepomtmg auwt/from you (Pig 1) Ifyou 
w ill now contrive to hold the wire m the same way be 
Heath the compass the needle will promptly turn 
around, so that its north pole is pointing toward you 
Examining a Magnetic Field 
To understand the importance ot this effect we must bav* 
tlearl/ m tn nd certain facte about magoete By agreemeiit 
among *c entiata the name nnrth pole or poeU >* pete is g vea 
to that end of a magnet which is attracted by the north polo 
ot the earth The other end la called the soutS pel* or negaltM 
pole 'The space surround ng a magnet throughout wtu^ its 
mfloence can bo detected is called its moffiMtic field And 
this influence is commonly deaenbed as being doe to Itaes »/ 
’^'Kdc force that traverse the field The d reel on of these 
I nea of force is assumed to be outward from the nwtb p<de 
and Inward to the south pole 



Now irhenever two magnets are brought near each other 
BO that the r magnet o fields can interact they tend to 
anangs themselves so that the lines ol force in the two fields 
xnll be 0>oxmg m tbs same direction In other words the 
north pole of one magnet will point in the d lection in which 
the lines of force of the other magnet run A moment s 
leffpct no. ahnwa that th. a va Sicc-fly as/cth/ex way of aMAmg 
the forniel law that unl ke poles attract each other while 
like poles repel each other (See Magnet ] 

If we go back now to our electric current and com 
pass wC see at once that when the cunent is flowing 
through the wire it must be setting up 

§ around the wire lines of magnetic force 
to wl ich the compass needle adjusts itself 
Prom the way the needle points when the 
wire IS above it and from its reversal when 
I the wire M below it we know tl e direction 
P of those Imes of force Perhaps the easiest 
^ formula to remember is that t/ yov ngkl 
afoiiff a tetre in Che direction tn uAtefi lAe currenl ts 
flowing the lines of force nrcle the wre chcktnse 
(Fig 2) This IS an extremely important rule 
hfaking a Magnetic Coil 

eonyinj; «• moderate current i» relatively feeble But 
It IS evme&t that if we can concentrate mto a small 
space ^1 Bie lines of force throughout a long wire we 
can get a force great enough to be uveful This is 
eaaily accomplished by wmdmg the wire mto a coil 
When this la done the lines of force instead of remam* 
ing as smafi circles around each section of wire tend 
to )om together and form a Urge magnetic held 
circhog ^0 entire coil 
(F« 3) 

The strength of the 
Iinee of force around i 
single w'l'^ depends upon 
the quantity of current ^ . 

(ampcres)flowmgtnrough 

It When the wire is jnsgost c Uae« oi ^ics^swer* 
wound into a coil of say ioVcSSlag areu"4*?lo form 
60 turns the effect la ‘ 
much the same as if you 

had a single wire with 50 tunes the amperage flowing 
through it The term ampere-turns denoting the 
number of turns of wire in the coil multiplied by the 
ampeieflffowing through each turn is used to desenbe 
the magnet c strength of such a coil 

It IS evident that the arrangement of the turns in 
n coil vcdf influence the distribution of the magnetic 
field A common form for experimental purposes is 
called A soleriotd (from the Greek meaning tube- 
IibR ) It B usually wound on a cylmder of cardboard 
or bakehte and consists of one or at most a few layers 
of wire arranged like thread on a spool 
■YVe eaid above that the magnetic hnes of force 
ajousd the individual turns of w ire m a coil ‘ tend to 
]om together to form a single magnetic field around 
the coll But not all of them can succeed hlany of 
tho^ i^nanating. from the middle wires of the coil 
exhaust then strength and break down, so to speak 
before they can complete the long jo irney around the 
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coil. This is due to the comparatively low magnetic 
permeability of air. The permeability of a substance 
for magnetic lines of force is something like the con- 
ductmty of a substance 
, for an electric current. 
Soft iron is the most per- 
meable in this sense of all 
ordinarj- materials. If we 
insert into the middle of 
our coil a piece of soft 
iron (Fig. 4), far more 
lines of magnetic force 
will become concentrated 
at the ends of the coil 
and throughout the entire 
field than before, because they encounter less resis- 
tance in traveling through the iron than in traveling 
through the air. The insertion of this iron “core” 
turns our magnetic coil 
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The increased number of dot- 
ted lines indicates the effect of 
the iron core. To determine the 
polantj of a coil» grasp it in the 
nght hand, so the fingers point 
m the direction of current flow. 
The thumb will then be toward 
the north pole. 


into an electromagnet. 
Reversing the current in 
the coil reverses, of course, 
the polarity of an electro- 
magnet. How the soft 
iron core responds almost 
instantly to this reversal 
is evplamed in the follow- 
ing paragraphs. 

Magnetic Action of 
Iron Atoms 

We have seen that the 
mo-irng electrons which 
constitute an electric cur- 
rent generate magnetic 
lines of force. The atoms 
of aH substances, accord- 
ing to the modem atomic 
theoi 5 % are surrounded bj' 
electrons traveling in or- 
bits like the planets around 
the sun. Each of these 
morung electrons is be- 
lieved to set up lines of 
force in its vicinity. But 
in all atoms e.xcept those 
of iron, nickel, and a few 


THE A TOM-M AGNETS 





other ‘magnetic metals,” the revolving electrons seem 
to follow such divergent paths that the lines of force 
they set up cancel one another. Those revolving 
around the iron atom, however, appear to be moving 
more or less in the same direction, and the result is to 
turn each atom mto a tiny electromaoTiet 
In an ordiimry piece of soft iron the^ atom-magnets 
are pomtmg m every po^ible direction, just as would 
happen if you threw a large number of small bar 
mapiets down on top of a table. But when the piece 
of iron is put mto a magnetic field, like that of our 
cod, the atoms straighten out along the lines of force 
and add their egeot to the total. The accompanying 
pictures (Fig. 5 and Fig. 6) show models specLuy 


designed to illustrate this action. In soft iron tie 
atoms are loosely packed and lose their regular 
magnetic pattern as easily as they acquire it. Thosefa 
the core of an electromagnet whirl end-for-end fie 
instant the current is reversed. Hard steel, ivith its 
closely packed atoms, acquires magnetism less easily, 
but the effect is more permanent. 

How Magnets Produce Currents 
We have just seen how an electric current can be 
used to produce a magnet. At the beginning of this 
article we saw that a magnet can in turn produce an 
electric current. Let us e.xamine briefly the mecha- 
nism of the latter effect. It takes place, as we knoT, 
when a wire or other conductor moies through a 
magnetic field. The result is the same, of course, if 
the magnetic field moves while the wire remaim 
stationary. The essential factor is that the wire ani 
the lines of magnetic force shall cut across each c'ha, 
for if the wire moTfc 
.fN_A^PjECE_o_F IR^ lengthwise through th» 

field or if it moves in th» 
same direction as thelinfc 
of force, no current i= 
generated. 

The current generated 
when a conductor cub 
across lines of magneti'' 
force is called an induced 
current. The principles cl 
eleclromagnetic tndudwn 

were discovered in 1831 by 
Michael Faraday. That 
same year, Joseph Henpi 
who had been working in* 
dependently on the prob- 
lem, made many impof' 
tant additions to Fa^- 
dav^’s results. 

The direction of an b- 
duced current and the 
forces that cause it are 

bestunderstoodbyecam- 

mingFig.7, wherewe-^ 

the cross-section of a wire 
moving upward tbiaap 
the field of a magnet. i 
was Faraday’s suggestion that we think of the 
magnetic force that pass from the north pole 
south pole of a magnetic field as resembling invui 
rubber bands that would 
stretch up around the wire as 
we see them doing for a con- 
siderable distance before they 
break and reform again below 
the wire. Now the crowding 
together of the lines at the 
top of the wire produces a 
partially circular field around 
it in which the direction of the 
lines is clockwise. Look back 


Effect of a 
across a magoen 



in Which smaU magnets snspended on pivots 
oomt anmagnetwed piece of soft iron. They 

Sf a random directions. Fig. 6 shows the effect 

won. The atoms Une np, their 
sooth poles toward the north pole of the big magnet. In this con- 
dition the piece of iron becomes itself a magnet 
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at Fjg 2 and j ou see that clockwise lines of force are 
the re^u/^ of a current moving away from, you m the 
direction of your gaze In the case of Fig 7, the dock- 
wise lines of force are the cause of a current tnoving 
m (hat same sense As soon as (he induced 
current begins to flow, it produces lines of 
force that coincide with tho^e that induced 
it A quick way of defermming the 
direction of an mduced current without 
the need of reflection, is the “three-finger 
rule" tVith the right hand held as m Fig 8 point the 
thumb in the direction m which the wire ta movuig 
across the magnetic field, the index finger in the direc- 
tion of the lines of force, and the middle finger will 
point in the direction of flow of the induced curroit 
The Field Resist* the Wire’s Motion 
The amoutit of current induced in a wire will depend 
upon the number of lines of force the wire cuts per 
'econd Therefore the more numerous the lines of 
force (that is the stronger the magnetic field) and the 
faster the wire moves through that field the greater 
•HiU be the current Also, if instead lA a smgW wire 
v.e move one side of a coil through the field we 
increase the current in proportion to the number of 
turns of wire in the coil 

It might appear, then that all we need to produce 
a boundless supply of electricity is some device for 
Knding wires whuzmg through magnetic fields One 
thing interferes with this vision of ‘ free power" The 
greater the current induced m a wire moving through 
a magnetic field, the more force is required to push it 
, through The Imes ol force in the field and the lines 
of force produced by the mduced current are moving 
in the same direction and hence tend to thrust each 
other apart, just as two bar magnets laid side by side 
with their poles pointing in the same direction will 
thrust each other apart This principle is known as 
ienr’slaic Itexplaiaawhywehave to hitch powerful 
eogmes to the generators that produce our electricity. 
And the more electrical power w e wish to draw from 
them, the more mechanical power we have to apply 
’ The reader should turn to the article on Electnc 
Generator and Motor to familianze hims elf with 
* further practical details m this field 

Peculiarities of Alternating Current 
Much of the current in practical use in the world 
J 13 o! the type called allernating (abbreviated AC). 
Hus 19 simply a current that reverses its direction of 
flow at rapid mtervals Starting from zero it mcreases 
' to maximum m one direction, and decreases until it 
; returns to zero, then it increases to maumuni m the 
; other direction and returns once more to zero. The 
■ complete movement just desenbed is called a cjicfe, 
i consisting of two alternations 
I Why alternating current is easier to produce than 
ujrect current (D C ) is made plain m the artide on 
Electnc Generator and Motor Here we will merdy 
^ exasBaie some of its peculiar properties 
' A moment’s thou^t will make it evident that 
, when a current is increasing in a wire, the magnetic 
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lines of force around the wire are increasing also— 
apreadmg out, so to apeak, into the eurtoundmg apace, 
and that when the current la decreasing the lines of 
fon* are drawing in again Around a wire carrying 
an alternating current, therefore, lines of force are 
continually expanding and contracting 
If we place another wire close beside tbis first wire, 
lines of force will be continually cuttmg through it, 
first m one direction and then m the other, although 
neither wire h moving We know from our foregomg 
examination of electromagnetic induction that thi« 
will result wi setting up an induced alteroatuig current 
m the second wire The same wiU hold true m greater 
degree if a coil of wire is placed beside another coil in 
which an alternating current is flowing Upon this 
pnnciple are based the mduction coil and the electric 
transtotmer (*ee TransfOTmet) 

Self-Induction and Inductance 
What IS called telf induction takes place within a 
amgle coil when an alternating current flows through 
It For the expanding and contractmg lines of force 
around any one turn of woe in the cod are rultmg 
through oeigbbormg turns The tendency of this 
self induction is to set m motion a current which, m 
accordance with Lens’s law, will oppose the move- 
ment of the first current When the first current » 
increasing in either direction, eeU induction will tend 
to bold It back, end when it u decreasing, self mduo- 
tioo will lend to make it continue to fiow In brief; 
self induction gives the current a kind of inerlta 
Self induction cannot, of course, setuaUy produce 
a reverse current, but it does produce what n culled 
a "bwk voltage” or "counter electromotive force" 
which decreases the forward flow of current The 
amount of back voltage in a coil depends on the 
number of turns of wire, theur arrangement, the 
quantity of current fiowong, and the rate of change 
The result of these factors » the induclanee of the cod 
Tbe Operation of Condensers 
To understand the next peculianty of alternatmg 
currents, let ua first consider what la going on in 
Fig 9 The positive charge on ball A causes a negative 



contact xnth tbe ground But as the negative charge 
on B begins to grow, it helps m turn to increase tbe 
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positive charge on A, since it tends to reoel the 
electrons remaining there. This reacts once more on 
B, and so on until A accumulates a larger positive 
charge and B a larger negative cliarge than would be 
possible if each of them stood alone. 

This method of incre^isiiig a charge in a body is called 
eledrosiaiic induciion; and the tiro bails constitute together 
what is knovm as a condenser. Their joint action is to con- 
centrate or “condense” an excess of electrical energy mto a 
given area. The measure of energy that a given condenser 
will accumulate is called its capacity. For practical purposes 
condensers arc usually made of ^t plates parallel to one 
another. This increases the interaction between them. 

If a condenser is connected to a source of direct 
current, the current will flow into it until the eapacitj- 
of the condenser is satisfied and mU then cease. 
Xot so if an alternating current is used. The latter 
will surge in and out of the condenser, first from one 
direction, then from the other; and the amount of 
current that will flow in the circuit will depend largely 
on the condenser’s capacity. 

Consider Fig. 10, disregarding for the moment the 
purpose of the coil (I). If the condenser (C) is large 
enough, the lamp (L) will bum, even though the 
continuitj' of the circuit is broken by the condenser. 



A.C.GENERATORIG) CONDENSER ACT(ON 

F'S-'O ng.ll 

The posiUon ol the varioos units in this cirenit coold be reversed 
withoot matenaily changms the results described. 


.Although no actual current can flow across at that 
point, the attractive and repulsive force of the current 
(the electromotive force) does bridge the gap. 

TVe may compare a condenser to a circular chamber (Fig 
11) (Uvided across the middle by a diaphragm of sheet 
rubber, forming two compartments (A and B). The A.C. 
generator may then be compared to an air pump Erst drawing 
air out of one compartment and driving it into the other 
then leverang its action. TThen the air is mor-ing in the 
direction indicated by the arrows, the diaphragm is not only 
being pwshed to the left by the pressure in compartment B 
but is also being drawn in the same direction by the suction 
in compartment A, so that it bulges to the limit of its 
capacity. IVhen the pres3ure.£Uctiou is reversed, the 
diaphragm b^ges similar ly in the opposite direction. 

But here is an important point to notice. 'When the 
reversal of pressure takes place, the movement of air out of 
compartment B and mto compartment A is speeded up at 
first fay the fact that the diaphragm is stretched and wants 
of itself to return to the midpoint of the chamber So no to 
that ^dpoint (^d a little beyond, because of its momen- 
tum) it Mps to drive the air out of B and to draw it info A 
Condensers play much the same daslic part in circuits. 

We are now prepared to understand the contiastinE 
influence m an A.C. circuit of an inductance {cofl) 
and a rapacity (condenser). In Fig. 10, for example 
when the cun-ent starts to surge back into the left 
side 01 the cuemt, tte inductance (I) with its effect 
of mertm tends to slow it down at first, but once it is 
no^'ing tends to prevent it from stopping. The 


capacity (C), on the other hand,\nth its elastic effect, 
tends to speed up the stirging current at but 
after it has crossed beyond the zero point in the 
opposite direction tends to slow it down. 


Uses of Inductance and Capacity 

These two opposing tendencies are applied in many 
useful ways to A.C, circuits. Between them they 
determine thefrequencrj (number of cycles per second) 
which \\*ill pass most readily through a circuit. Tfci' 
is made plain in the following comparison. 


We know that if a piece of spring steel is clamped in 2 
vise and then is bent and suddenly released it will oscilli**' 
back and forth at a fixed rate. This rate is called its 
Ttbratwn period, and is determined by the mas (mertb) 0 * 
the spring, which as it increases tends to slow down the Ti*e 
of vibration, and by the elasticity which, as it increases, tends 
to speed up the vibration. It Is, of course, possTiIe for an 
outside force to bend the spring back and forth at somecth^ 
rate than its natural vibration period; but the nearer 
approach to the latter, the more help we get from the spnnz. 

Alternating current circuits likewise have a naturd 
vibration period determined largely by the total indactan'’e 
and capacity in the circuits. The nearer the frequency of 
current that is to pass through a circuit comes to theciredtf 
natural period, the more easily it will be transmitted. 


When the natural vibrating period of a drcait 
and the frequency of the current passing throu^ it 
are exactly the same, they are said to be in remiance 
with each other. Tliis is important in the “tuning’ 
of radio transmitting and receiving sets (tee ^dio]- 
Another application is in ordinaiy long-distsncf 
telephone work. A condenser effect is inevitably pres- 
ent between the transmission wir^ and the ground, 
and this tends to establish a resonance that will mag- 
nify certain sound frequencies that pass over the ^ 
and dinninish others, resulting in what is called 
tortion” of the message. By inserting into the for 
suitable inductances called “loading coils,’ 
undesired resonances ran be eliminated. 


the 


Here are some facts (o remember about condenreRi o 
avoid excessively large condenser plates, most condaisTS 
are made of two sections of several plates each, whwh 
interleaved ■with some dielectric material (defined earlier c 
this article) between them. Mica is the dielectric comcKr 
used for small condensers. The closer the plates are ^ 
another the higher is the capacity, so the micais msde as 
as is possible "without incurring the danger of a spark 
through it. The higher the voltage across the 
stronger must be the ^electric strength of the 
between the plates. The term dielectric constant apph® ^ » 
ability of a substance to transmit the lines of e-ec ^ 
attraction and repulaon (not to be confused with 
lines of force) between the condenser plates. So the ^ ^ 
used between the plates may increase or decr^se 
denier's capacity. The dielectric constant of air is onlj a 
one-third that of mica. , ^ .-l. 

The unit of capacity is the farad, and is a 

capacity in which a charge of one coulomb will prodQ 
potential difference of one volt. It is far too large ^ j, 
practical use. The microfarad (one-millionth of a q^i, 
the usual unit- The unit of inductance is the henry. ^ 
heaiy* will produce one volt of counter E- M* F. ween 
rate of change in current flow is one ampere W 

It is evident that the inductance of a coil adds 
effective resistance. In other words, an alternating 
has greater difficulty getting through a coil than a ^ 
current. For this reason the application of Ohm s 
alternating circuits is often complicated. 
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The Men fVho Discovered Electricity’s Secrets 

■mHEN Thales of Miletus, one of the Sewn Wise a Gennan clergyman, E G von Kleist and a 
MenofGreece(about600BC.)notcdthatambw, profeasor in the University of Leyden Pieter 
jet, and a few other substances, had the power when van Musschenbroek, conceived the same idea indc- 
rubbed of dramnsf to themselves bits of Jeave^atraw, peedeotiy The Srst ' Leyden lar" consisted simply 
or feathers, he made the first discovery of electna^. of a glass vessel filled with water, which was charged by 
Pliny the Elder, a Roman frictional methods Later, 
who wrote a famous ‘Nat- 8ir William Watson (171^ 
ural History’ m 70 A » , 1787) and Dr John Bevis 

tells of sunilar experiments, (1695-1771) improved 
aridal30ofpainful‘‘8hocka’* it to the form still used 
feltbypersonawhotouched m classroom demonstra- 
the torpedo-fish It did not turns, roosisting of a glass 
occur to him that both jar coated inside and out 
phenomena were due to with tinfoil, and capable 
the same cause of accumulating a heavy 

There was httle except charge on the inner coat- 
ecattered and useless infer- mg when the outer coating 
OTTO VON GUERICKE mation until the I7th cen- beats an opposite charge 
lareatot Electric tuiy Then Dt WiUjam Watson demonstrated 

Gdbert (1540-1603), phy- that gunpowder could be 
eician to Queen Elizabeth, wrote ‘De Magnete’ telliog exploded and alcohol igmted by a spark from a charged 
of many experiments with lodestones and the roag- Leyden jar His roost important experiment was that 
netie compass He showed that the attractive force m which be found that electricity seemed to travel 
of amber, jet, wax, glass, and other substances when almost instantaneously to the end of a two-mile wire, 
rubbed was not magnetic This attractive force he Franklin's Crest Experiments 

called "electric, " a word derived from the Creek In 1752 Benjamia Franklin brought America into 
name for amber (elelfron). the history of electricity by his famous experiment 

The Fine Electric Machine tneenced xnth the kite Franklm had observed an important 

Otto von Guericke (1602-1686) mayor of Magde- fact — that electricity is most easily discharged from 
burg, Qermany, earned a place in the history of and collected by pomta— and desired to prove the 
electricity by mventing the first electric machine, a identity of electricity and lightning by coUcctmg the 
sulphur ball mounted on a shaft and rotated by a btler m a Leyden jar Accordingly he flew a silk- 
handle while rubbed by the operator’s hand, thus coveted kite, surmounted by a pointed wire to coUect 
produemg electno sparks He also discovered that the electricity, during a thunderstorm The wet 
electrified objects touched to noa-elcetnfied ones lute string, conducting the electricity, was insulated 
transfer some of their electricity. from his bidy by means of a length of dry ailk ribbon, 

Stephen Gray (1696-1736) showed that some sub- and a door Ley was suspended at the end of the wet 
stances are conductors of electricity and others are slnng Soon electncity was conducted downward so 
not HesusjKndedatfaread thatwbenFkankfinbroughC 
SOO feet long loops of his knuckle near the key a 
Bilk and sent over it a cur- epark flew out On that 
rent of electricity produced tneraorable diy in June 
by rubbing glass 1752, Franklin collected 

In France, C F dc C. enoughelectricitytocharge 
du Fay (1696-1739) was a Leyden jar, and his later 
first to distmguish between axperunenta proved that it 
what we now call positive was m all respects the 
and negative charges Ho same as electncity pro- 
beheved these were due to doced by friction This 
two different kmds of elec- expenmeat suggested the 
galvani tncity and originated the Ii^tniog rod to Franklm 

'^*'itj*ir»nl^®,''4 1“*'*^'* "vitreous" for the I«ter he was able to 

positive and "resinous” donwistrate that some 
for the negative He found that objects charged xnth ^ntda have positive and some negative electric 
the same "kind” of electncity repel each other, but diarges (see Franklm, Benjamin, Lightnmg) 
attract objects charged xnth the other kind Fdlowing Franklm, many exjienmenters added to 

Up to this time no one had succeeded in makmg and the sum total of knowledge bit by bit .lobn Canton 
stonng Up electricity for use at wilL But about 1745 (1718-1772), an Englishman, discovered electrostatic 
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induction, by which an electrified body produces an 
electric charge in another insulated body. Francis 
Aepinus (1724-1802), a German professor, e-vtended 
Franklin’s theory' to account for magnetism. Others 


discovery', which provided the means for STvift advance. 
Two Italian professors discovered a means for pro- 
ducing a steady, powerful current of electricity. 

Luigi Galvani (1737-1798), a professor of anatomy 
thought he had discovered a means of producinj 



torpedo fish are shocks of “animal electncity, by 
electricity manufactured in touching the nerves of a 



the animal’s body'. dead frog mth dissimilar 


i 

The eccentric Henry metals. Count Alessandro 


^ J \ 

w- - n f 

Cavendish (1731-1810) Volta, professor of physics, 


rr 

t 

lived only for scientific re- thought that the frog mere- 


' 

search and was even indif- ly' proxided moisture, and 



ferent to the publication of solutions of salts or acids 



his important findings, would do as well. He de- 



Eome of which remained un- veloped his idea brilliantly' 



known for many' y'ears after into the first electric bat- 



his death. He discovered tery' (see Battery'). 



JAMES C. MAXWELL 
Father of the New Wave 
Theory 


the law that the force of 
electric attraction between 
bodies varies inversely' as 
the square of the distance separating them. This was 
called Coulomb’s law, named for the French engineer 
Coulomb (1736-1806), who worked out the law in- 
dependently a little later. Cavendish also anticipated 
by' nearly' 50 years the discovery by Georg Simon Ohm 
(1787-1854) of the fundamental law of electric flow, 
known as Ohm’s law. 

Coulomb’s mathematical studies of the bws which 
express the actions of electrostatic forces provide a 
logical close for this initial period of study and exjjeri- 
ment. It had brought understanding to the x'iew- 
point, developed largely' by' Watson and Franklin, 
that electricity' was some sort of mysterious fluid. Two 
kinds had been identified e.xperimentally' — vitreous, 
produced by rubbing glass with silk, and resinous, 
produced by rubbing resin with wool or fur. But Wat- 
son and Franklin thought that perhaps only one kind 
existed, and was present in 
all bodies. In normal 
amounts, it was neutral — 
that is, it produced no elec- 
trical ^fleets. But friction 
could transfer it from place 
to place. This left a defi- 
cit ( — or negative charge) 
in one place and an excess 
(+ or positive charge) in 
the other. Electrical effects 
were caused by the tenden- 
cy of the excess to make 
good the deficit. Franklin 
identified the vitreous 
charge with + and the resinous with — , although he 
acknowledged that no basis for the choice existed. 

Galvani, Volta, and Current Electricity 
This view is curiously prophetic of the modem 
theory, based upon electrons, as ex-plained earfier in 
the article. It might also have been a dead end for 
advance of knowledge, as long as experimenters were 
hmited to working with frictional devices. But the 
first year of the 19th century' brought a revolutionarv 



WILLIAM THOMSON 
Explorer in the Great Field 
of Electrochemistry 


These discoveries fore- heinrich hertz 
shadowed the great link Teie^"ij 

that was to be established 
later between chemistry' and electricity'. WiUhm 
Nicholson (1753-1815) in 1800 decomposed water by 
the voltaic current into o.xy'gen and hydrogen. Sir 
Humphry' Dax'y' (1778-1829) later discover^ the e^ 
ments potassium and sodium by electrolizmg fused 
potash and soda. 

The steady', powerful current which the battery 
could promde also opened the way for other 
cries. In 1801 Dav'y' discovered the principle of the 
arc light. A few years later other_ experimenter 
uncovered knowledge which led in time to electr.c 
generators, motors, and other electrical machinery. 

Magnetism Linked with Eiectricity 

In 1820 Hans Christian Oersted, professor of natu- 
ral philosophy' at the University' of Copenhagen, con- 
firmed the suspected relationship between electna y 
and magnetism by atmouncing his discovery' of e 
deflection of a magnetic 
needle by an electric cur- 
rent. The significance of 
this discovery was recog- 
nized immediately' by 
others. The French acade- 
im'cians Andre Marie Am- 
pere (1775-1836) and D. F. 

Arago (1786-1853) an- 
nounced the fundamental 
laws of electrodynamics, 
which was to give the world 
in later years the electric 
motor, the telephone, and 
many other inventions. _ „ 

A few years later an Englishman, 'Williani 
constructed an electromagnet; it was 
the American phy'sicist Joseph Henry , jj! 

thus inventing in principle the electric 
though another American, S. F. B. hloiso I 
1872), perfected it. , 

_ Michael Faraday (1791-1867), an ® 

like his master Sir Humphry Dax'y, attacked o ^ 
cal problems with tremendous imagination and o 



SIR J. J- tho.mson 

Father of the Electro- 
Theory 




years made many important discoveries in electro- 
magnetism In 1831 he discovered the prmaple rf 
the induction coil (tee Transformer) and of the eicctne 
dynamo (see Electric Generator and Motor) He 
demonstrated that electricity, no matter what the 
source, is identical in nature 
William Thomson, who later became Lord Kelvm 
(1824-1907) brought precision and order mtoelcctneal 
science and linked firmly its pnneipics to those of 
chemistry and physics To him may be ascribed much 
of the development which made possible the sub- 
manne cable (see Cables) 

Maxwell and (he Electromafinedc Theoiy 
James Gktk Maxwell <1S31 1879) rejected the idea, 
that electricity exerted a ‘ pull ’ across empty “pace 
Electric stresses and strains according to his theory 
produce wave motions in the ether of space, and he 
was thus led to investigations which pointed the way 
for wireless telegraphy and telephonj Maxwell 
showed that electric phenomena display mathematical 
relations correspondmg to the phenomena of hght 
and he inferred that light heat and electric waves 
are of much the same nature (tee Iladiatton) 

Hemneh Rudolf Hertz (1837-1594) professor of 
physics in Karbruhe. Germany, became interested in 
Maxwells theones and succeeded in producing elec- 
tromagnetic waves, later called Hertzian, or radio, 
^aves He demonatrated that these waves, like light 
Waves, ere transver*? They can be reflected, refract- 
6di and polansed Me measured the wave length of 

HARNESSING ELECTRONS to 

pLECTRlc LIGHT AND POWER ^'henacilyiacnt 
off from electric power for any length of tune, a 
slate of emergency exists Police and fire protec- 
tion are hampered by unlighted streets Reservoir 
water cannot be purified and refrigerated food b^ns 
to rot Office buildmgs, mills, and factories must 
close down, and hospitab are seriously affected pa- 
tiente kept alive by electric equipment might die be- 
fore independent batteries are put to work 
The list of tasks done by electric current is almost 
endless In the United States more than 85 million 
kns of coal are u'cd each year to generate current 
Almost 47 million barrels of oil about 358 bilhon 
cuhu' feet of gas, and huge quantities of falling water 
®re also required 

Electncity la actually a flow of electrons, and there 
8re different ways to measure this flow A toU is the 
expression of its intensity or pressure An ampere 
lD»asures the amount of current An Mat tndiraUa 
the resistance offered by the wire that (lames the 
current The amount of electric power consumed Iqr 
a lamp IS expressed in ualls (volts times amperes) A 
IS 1 000 watts The unit of measurement for 
the amount of work done by electncity is a iifouoU- 
or 1 000 watts of power used over a penod of 
one hour 

To most people light seems to be the most impor- 
tant use of electric current, smee it affects them so dn 


9 "■ ELECTRIC LIGHT 

theseclectromagnetic radiations and found them to be 
leas than a meter. Hertz's contnbution paved the way 
for the practical development ot radio, started by 
Guglieliiio Marconi (1874-1937), and continued by 
a host of lavestigdtors and inventors (see Radio). 

Growth o( Election Theory 

Many of these men have contributed to the elec- 
tion theory FaraiJay s theones contained a hint of it , 
Maxwell used the phrase “a molecule of electncity", 
George Johnstone Stoney called the as yet undiscov- 
ered ultimate unit of electricity an electron ” It was 
Sir J J Thomson (1856-1940), professor of expen 
mental physics at Cambridge, w ho measured the mass 
&nd determined the electric charge of the particles 
in cathode rays (see Electrons and Electronics, X- 
Ilaya), and identified them with the ultimate particles 
of electricity now known as electrons. 

Tbc contrdiutions of some men have earned for 
them the popular title of ‘ wizards,” men such as 
Alexander Graham Bell who invented the telephone 
Thomas Alva Edison who mvented the electne light, 
Nikob Tesla who devised the alternating-current in- 
duction electnc motor, and William Roentgen, the 
discoverer <rf X rays 

There am many othera leM widely known, who have 
been responsible for the invention and development of 
the electnc street-car, the wireless telephone, turbo- 
dynamos, electrochemical methods— « few of the 
inveotioos of the mighty host of diligent workers who 
have given the world gifts of untold value 


POWER, LIGHT, a/td HEAT 

reclly More than 90 per cent of the homes in the 
Uniti^ States ere now electrically lighted, and cur- 
rent u availaUe to still more Almost every daylight 
activity IS possible on the darkest night, thanks to 
electnc light 

Th« Carbon Are Light 

Electncity was little uxed as a source of light 
until (ate in the I9th century The first electnc hght 
was an arc lamp This was invented by Sir Humphry 
Davy as early M 1801 but his lamp was not practical 
for commercial use It was not until 1678 that C F 
Brush perfected an efficient arc tamp ttithin a few 
years Brush lamps were being used to light streets 
and factones 

In the carbon arc lamp there are tvio sticks, or 
eketrodet, of hard carbon through which the current 
flows These conductors are m contact when the cur- 
rent IS turned on Then they are pulled apart and a 
bnUiant while flame, or arc, forms between them 
Most of Uie hght, however, comes from the incan- 
descent bps of the carbon 

Still among the most bnlliant of artificial Lghts, 
these lamps make excellent military searchlights The 
motum picture mdustry uses them for hghtmg studios 
and projeebng film on screens Doctors use the ultra- 
violet rays these lamps generate Their high tempera^ 
tuie makca arcs impractical for small lamps for they 
need constant adjustment and replacing 
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The Cooper-Heiivitt mercury arc lamp, based upon 
the principle that an electric current passing through 
mercury vapor inclosed in a vacuum tube produces a 
brilliant glow with no red rays, was brought out in 
1901. This lamp was admirably suited to photography 
and to the lighting of printing plants, and other places 
where glare would be trying on the workers’ eyes. It 
has never been found practical for general illumina- 
tion as it produces unnatural color effects, and has a 
delicate and costly structure. Aside from its light- 
giving qualities, the mercury-vapor arc is the most 
powerful source of ultra-^dolet rays, provided it is 
mclosed in a fused quartz tube in- 
stead of the ordinary glass, through 
which the rays cannot pass. 

Between 1878 and 1880 Thomas 
A. Edison and Joseph W. Swan per- 
fected practical incandescent lamps. 

Edison’s main problem was the 
findmg of a snitahh filament, or sub- 
stance fine enough to heat up and 
glow with a current of moderate 
power. It had to stand a high tem- 
perature without melting; and it 
had to be rugged enough to endure 
mechanical shocks. After long 
experiment he produced a suitable 
filament by carbonizing cotton 
thread, for which he later sub- 
stituted carbonized bamboo fiber. 

Imprisoned In a Vacuum 

This filament had to be inclosed 
in a vacuum, for it would have 
burned up in the presence of air. So 
E^on designed an all-glass bulb 
with a small projecting tube. After 
the air had been pumped out 
through it, this tube was melted 

shut. The two wires fastened to the 

carbon filament passed through 
air-tight sealskin the base of the 
bulb. These had to be made of a 
metal which, whenheated, expanded 
the same amount as the glngg 
OtheniTse, when the whole bulb 
became hot the seals would break. 

Platinum was at the time found to 

only metal suitable for thie 

The carbon filament had one dis^dvante^J’^n? u 
apart rapidly when heated by a current 
glow required for maximum^htW m 
this reason, the old (^riSf ® efficiency. For 

yellowish illumination. Varioi^ mefak®*? “ 
chemical stability and high meltino- greater 

— .“i‘2 SX? " 

At length i>°'91(rihe'SSSm“t’or J 

.v.po«h.thightempee,.„5,ttarg“^^”,Jfc 


THE GIANT AND THE MIDGET 
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tiny to show well on .£1"'*“’®= *oo 

sinusMpe YeSo wh.e2 ‘ho 

physicians it 

connectel'li'tii 

this 


and thinning itself down until it “bums out,” mean- 
wMe blackening the inside of the glass. To mmmiy h 
this trouble, gas-filled lamps were devised in 1913. 
Inert gases, such as argon or nitrogen, or a mktuie 
of the two, which vdll not attack the tungsten chem- 
ically even when the latter is white hot, are suded 
into the bulb after the air has been pumped out. The 
pressure of this gas partially prevents the tungsten 
particles from leaving the filament, thus allowing it 
to be raised to a hotter, brighter glow. 

In virtually aU the present vacuum-type (JIazds 
B) lamps as well as in the gas-filled (Mazda C) lamp’, 
the filament is wound into a lery 
fine spiral, and mounted in thn 
compact form to better maintain 
its heat. The fine metal brackets 
that support the filament in the 
vacuum lamps are made of tung- 
sten, in the gas-filled lamps of mo- 
lybdenum, which has almost as high 
a melting point as tungsten and 
better mechanical properties. The 
sections of the lead-in wires, which 
carry the current to the filament 
Euppwrts, are no longer made of 
expensive platinum, but of a cop- 
j>er-plated nickel alloy that matches 
exactly the heat expansion of 
glass. The base of the lamp is made 
of brass to which the lead-in wire 
are soldered or welded. 

One of the latest major fighting 
improvements was the introduction 
in 1925 of the inside-frosted lamp 
It diffuses the light with little lo^ 
from internal reflections and per- 
mits a standardized method of 
manufacture which has greatly 
lowered the cost of lamps. 

An Amazing Mechanical Feat 
The manufacture of the standard 
household lamps is one of the tn- 
umphs of automatic machinery- 
There is, for example, a 
mechanism into which bulbs, tubes, 
rods, filament wire, support 
bases, and packing material 
Out of it come finished lamps, exhausted or air-sealw, 
marked, tested, wrapped, and packed in a case read) 
for shipment. 

produced 


10,000 

WATTS 


A tremendous variety of other lamps is p— — . 
They range from the huge beacon lights used at ^ 
ports, to the tiny bulbs on the end of the phj'sician” 
gastroscope or sinuscope, with which he can look dow 
a^ patient’s throat into his stomach or explore e 
sinuses of the head. A powerful beacon of more t m 
2,000,000,000 candle power lights the sky of 
guiding aviators in their flights over the city- 
Airports there are whole batteries of powerful fig “ 
-rotating beacons of several million candle po'^ 
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LAMPS ARE MADE IN A HOST OF TYPES 



that caa be seen m all d rect ons bound 
ary 1 ghts to show the size and shape 
of the field green lights to ind cate 
the best approaches red I ght# to mark obstruct ona 
wid floodhghts to illuminate the field FloodI ghts 
sre afeo used lor nighttime sports events and at 
fites where construction work must be done at night 
They are even used to ilium nate the outside valla of 
skyscrapers for decorative effect 


Lamp* by the Billion 
The TJn ted States leads the world in the manufac 
ture of electno-Ught bulbs Its factones Uim out 
nearly 2 b Ikon lamps every year More than 600 
null on of these lamps are intended for general il 
luminat on (15 to ISO watts) and nearly 400 miUion 
Chnstmas-tree bulbs Large vatUge lamps of 
vanoug kinds account for about 2S0 mill on of the 


same amount Flashlight bulbs and 
similar types number more than 200 
mill on and photographers flash 
bulbs come close to the same figure 
The United States exports about 
4 per cent of its total production 
of electnc lamps The neirt big pro- 
ducer is the Un ted Kmgdom Its 
output IS about one-fifth that of the 
United States 

Advances In Lighting 
’ Engmeers have developed many 
^ types of bulbs besides the mean 
' descent One of the most efficient is 
the vapor lamp which operates with 
ionized vapor or gas (see Ions) Filled 
w tb sodium vspor these lamps pro- 
vide mexpensive I ght for highways 
hfercury vapor is e\en more use- 
ful It lights highways factones 
telcvis on studios and canals and 
locks Its intense light hastens chem 
ical action and so it is u<ed to pre- 
vent wool shrinkage and to make 
flowers grow at n ght The torch of 
the Statue of Liberty is lighted by 
mercury vapor lamps 
Lamps filled with rare gases such 
as neon and krypton provide air 
port fog lights and advertising il 
lummation Some of these tubes are 
coated mside with material which 
fluoresces when struck by ultravio- 
let rays from the glowing vapor in 
the tube (tee Light) Pluoreacent 
lamps furmsh what is called cold 
hght They gve one-fourth the 
heat and provide several timea the 
Lght of filament lamps using equal 
power Smee the light comes from a 
long tube as pictured on this page 
it is soft and free from glare 
Engineers and scientists have 
learned to improve illununation and 
to protect eyesight by intfirccf light- 
ing They have des gned bulbs and 
leSectois >h ch diffuse 1 ght by direct ng it first 
against waffs and ceitmgs This breaks up direct rays 
smf does much fa prsrsBt harffiSu) sad AsagreesWe 
glare (see Lighting) 

Electric Power Proiluctton 

There were cmjy 59 consumers of electnc power in 
1882 when Edison established the first central gen 
crat ng system of the United States m Ne v York City 
Today more than 40 mill on Amencans buy electnc 
power To meet this demand 4 000 central power 
plants throughout the co intry can generate more than 
60 miUum kilowatts at one t me In an average year 
they produce more than 300 billion k lo vatt-hours 
Ibree plants ai e operated by pri\ ate companies by 


total product on and automobile lamps for neariy the «t es or by the Federal government Steam engines 
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. f^lectricity are indicated by numbers in 

Steps right. Coal 0) is hoisted to a hopper (2) 

the small diagram at Then hot air blows it 

So fte bolier%. Heat^makes steam in water tnbes (53.and 


the steam drives a turbi^ 

which produces «laatnci^. M ^ 

to water in a condenser w ^ preheat « 

But some passes through a heater m P 
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or turbines, Diesel engines, or nater turbines are 
used to drive the generatoi-s, in these plants Coal 
or oil IS used m steam units, and light oil in Die- 
sel plants. Not all electric poi\er is generated at 
cential stations, however Generators, run by \anous 
means, supply electricity to automobiles, tiains, and 
ships Storage battenes are often used in connection 
inth these portable units 

Where falhng vater is available, central plants use 
hydroelectric power These plants account for 
perhaps one-third of the nation’s current (see 
Water Powei) Regaidless of the source of powei, 


HUGE “PUMPING 


STATION” FOR ELECTRIC POWER 



■ I I. I . i i>. . .1 ■ . . I , t..- j . .A , 

^ose giant trai^ormers in the center act like pumps in a water supply. They “steo un" 

so that it can be sent on fong journeys over 
are cameo across country on those steel towers. Note the hie 
msnlators ^ hold the wes away fmm the steel framework. Mod cir^it breaker 
(switch) stands at the left This station is situated near Chicago, 111. 

however, all plants use the same methods of trans- 
mission and distribution. 

In most of these stations generators produce al- 
ternating current at 2,000 to 14,000 volts. To send 
tlus over a great distance, step-up transformers raise 
it to from 66,000 to 220,000 volts or more. Current 
at high voltages can be sent over fine wires that offer 
little resistance. Thus less pow er is lost through heat. 

These wares run across country in cables supported on 
high steel towers. 

As the current nwre its destination it flows into 
a substation. There it is first reduced to 22,000 volts 
for mdustrial consumers, then to 4,000 or 2 300 volts 
for transmission through city wares. A small step-down 
transformer attached to a pole or underground conduit 
cuts the current further before it enters a dwelling 
Voltages for household use are 110 and 220 11 a nud 
230, or 120 and 240. When direct instead’ of alter- 
nating current is required, a rectifier in a near-bv 
substation makes the change. 

As the wires enter a home they pass through a uatt- 
hour meter, w hich measures the amount of energy used. 


This can be read in kilowatts from four clocklike 
dials on the face of the meter. The wires may then 
tiavel to a main distribution center. Several circuits 
branch out from this for ordinary use, and there are 
usually additional circuits to supply higli-wattage 
appliances. Wheie a water heater or range rcquirej 
220-volt current, a special circuit is used. Either 
fuses or magnetic circuit breakers guard the circuits from 
overloading. Without this protection, wires could In- 
come hot enough to start a fire. In some modem 
installations several small distribution panels are 
used instead of one central panel. Each panel then 
serves one separate section of 
the house. 

Handling “Peak Loads” 
Electric plants must soUe the 
pioblem of the “peak load," or 
maximum demand for current, in 
the localities they sene. For 
example, Wilmington, Del , is an 
industiial center that needs max- 
imum power in dajdiglit hours; 
Atlantic City, N. J., a resort, has 
a peak load at night Before long- 
distance transmission of power 
became practical, each cit)' 
needed enough equipment to sup- 
ply the peak hours. 'Today "super- 
power chains” enable these Ra- 
tions to serve Wilmington by daj 
and Atlantic City after dark. 

The chain of plants in and 
around New York City represfflts 
the greatest concentration of elec- 
tric power in the world. If one mu 
breaks down, others inmiediat^ 
take up the load. During the first 
World War, before they were in- 
terlocked in this way, the sj-stem 
once broke down completely. The roar of an 

in a munitions plant woke thousands of people f aj 

all switched on their lights at the same tune an 
overloaded the system. . ■ . 

There are now many other precautions ' 
overloading. For e.xample, automatic detecfore 
nounce the approach of storms that may dar en 
city and create a demand for more power. 

How Industry Uses Electrldty 
Electricity gradually caused a new ipj 

lution. IMien electrical devices could be subs i 


for the steam engine m the factorj', far more e c 
production became possible. Vastly' different mac i^^^^ 
could be combined into one single operation, con ^ 
uous and automatically controlled. This produc 

\ed as 


uniform quality' of materials and made mass p 
tion possible. Working conditions also improve 
standards of production rose. . , tgj- 

Factories that had used central steam 
pow er w ere crisscrossed by a maze of w aste ^ 
dangerous moving parts. These included line £ 


countershafts, pulley's, and belts at every turn 


. Allth'-' 


TV as replaced by separate motera oa the various 
machiaes ^Tie separate motors could be regu 
lated as des red whereas a central steam en 
gme could run only at Us own rate or rates 
Electrically power^ roachmery also was fast- 
er smoother and more economical for e\ery 
kind of operation \Vhether it 13 as large as a 
room or as small as a thimble the electric 
motor has only one moving part It converts 
90 per cent of the energy supplied to it into 
useful mechan cal work It is cheap to make 
and sunple to mamtam Motors can be built 
for a range of work from dnllmg & microscopic 
hole to lifting a giant locomotive (fee Electric 
Generator and Motor) 

Electncity makes possible the manufacture 
of certain metals and alloys The steel indus 
try Uses it in every essential operation from 
d gging ore to w elding sheets There would be 
no alummum pots and pans or airplanes with 
out It because electncity offers the only prac 
tical means to separate alummum from its 
ores Electnc arc furnaces provide extremely 
high and uniforei temperatures Electrjo 
power makes possible precise stamping cub- 
t ng and ftting It is impossible to list all 
the industrial uses of electncity 

The domestic uses are also numerous Be' 
sdes providing light for work and pKy 
electricity makes possible the use of ultraviolet 
letups to JriU boet«ria ssd iofrarsd bapt tor 
rad ant beat It provides heat tor ranges 
water heaters irons toasters electnc bUniets and 
eotn It tuna motors for ref ngerators fans washers 
rsiofj and a host of other devices Such uses testify 
to the labor and timesaving aspects of electricity 
Rural EUctrldcaclon 

The Federal government has oigsnited an agency to 
«cu« the benefits of cheap electncity for people in 


- ELECTRIC LIGHT 



rural arew In 1935 the Rural Electrification Admin 
istratiOD began to enend lung term loans for power* 
bne construct on and for the w rmg of farm buildmgi 
At that tune 11 per cent of the farms in the United 
States were electrifii^ Today about 60 per cent 
buy power from federal or pnvaie companies This 
costs a fanaet one-filth of what mauitenance of a 
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gasoline or mndmill generator would require. Elec- 
tricity can perform more than 200 different jobs on a 
farm. It can pump water, grind feed, hoist and 
dry hay, pasteurize milk and keep it cool, and keep 
chicfo and baby pigs warm. It can increase milk pro- 
duction by furnishing cows mth warm water in the 
winter and by operatmg milking machines. Mlien 
rural areas progress in this way, the whole country 
becomes more prosperous. 

Federal Power Plants 

Eight<jen per cent of the power used in rural areas 
comes from the Rural Electrification Administration 
and other government agencies. Power plants owned 
by the Federal government generate about 35 billion 
kilowatt-hours of electricity yearly. They can produce 
more than 5 n^on kilowatts at a time. Xew ma- 
chinery will rmse the capacity of these plants to an 
ultimate 8 milhon kilowatts. 

Hydroelectric plants became especially important 
durmg the second World War. -nar industries grew up 
around them to take advantage of their high, constant 
output of electnc current. The Bonnerille and Grand 
Coulee plante on the Columbia River supplied power 
for the giant atomic-energy plant at Hanford, Wash. 
They also furiiished the power for plants on the west 
coast that produced one-third of the nation’s war out- 
put of alummum Similaily, the Tennessee VaUey 

■ne TenuKsee VaUey Authoritj^ is a separate fed 

_ bgh-voltage transmission lines to Oreeon W '* 1 , 
mgton, and Idaho. The Soutbwesf.l p 
istration mcludes hydroelectric 
nvers in the Southwest Tu; ^ 1 P. several 

Arkansas, LoSiana and n^t," 

Texas, and Oklahoma. ^ Kansas, Alissouri, 

Corps of Engineera in Army 

plants. Their^ahoSeSr'^, thes'e 

tion, and reclaiming eroS 
where the plants are located. ™ 

daj' by nearly 4,000 lanm t- • bright as 

thirdofasquiiLtSot'^Bra^^^ 

59th streets, as well as on the =• 
half a miUion lamps flash on • ntf “’ore than 

this loXfih. ms 

on earth. vividly lUummated area 


an automobile, a tooth paste, an entertainment fea- 
ture, a food product, or a restaurant. 

Huge Sums Spent for Signs 

At first, theaters and other places of amusement 
were the greatest users of electric signs. If an ac- 
tor got his name “in the lights’’ he considered him- 
self famous. But today, mercantile signs outshine 
the theater announcements. Companies spend millions 
of dollars for this kind of advertising. One company 
spent more than a million and a half a year forseieral 
years for its New York signs alone. At one time 
the largest sign in the world stood on the roof of a 
four-story building near Times Square in Kew York 
City. The advertiser paid nearly a hundred thousand 
dollars a year for the use of the roof. The sign was 
200 feet long and more than 50 feet high. It con- 
tained 19,000 lamps. 

The first large electric sign was built in 1895 at 
the comer of Fifth .Avenue and 23d Street. It flashed 
the news “Manhattan Beach Swept by Ocean 
Breezes.’’ iMany of these early signs burned continu- 
ously during the first hours of the night. Others 
flashed on and off at regular intervals to gain greater 
attention. Today, in many signs, letters and words 
can be changed at will. Animated pictures ap- 
pear; colors and brightness change. In some news- 
paj>er and momng-picture theater signs, a continuous 
str^m of words seems to flow arround a building, 
telling the news of the day or advertiang a pi> 
ture. 

To obtain these effects, the lamps on the face of 
the sign are connected in many separate patterns and 
circuits. Each circuit can be turned on and off at 
the proper instant by automatic switches. For ex- 
ample, any letter of the alphabet can be formed in 
a space four feet square with some 500 small lO-watt 
lamps, ingeniously connected together into 2G dif- 
ferent circuits. 

Electric signs have been carried ox'er large cities 
by blimps. The blimps generate the electricity for the 
signs, some of which have 10,000 lamps. The signs 
may be seen for five miles. 

How Neon Signs Are Made 


now Neon Signs Are Made 
Today many signs use neon tubes instead of elec- 

Inn KrvT\4- ml . « ^ e jUld 


tnc ugLt bulbs. The tubes are emptied of air — — 
t^n supplied with small quantities of various 
The gases are set glowing by the passage of a high- 
x oltage current. The tubes are bent into the shapes 
t^Gsired letters or ornaments. 

Signs of this type are called “neon” because the 
first ones contained neon gas. This produces a peue- 
trating red fight which can be seen in broad 

nr 1 . jT 


ieu ugnt winen can be seen in Droaa 
Or through heavy mist. Other gases give other coIoR- 
Alernurv xmrvnT, 1-1 L * 1 ? amber tuoe 


“wh£°?a?^On ttfsiSo^ has its own 

such a street, gWine Ietteta’*’^l’^?’ along 


- --O'* UXI31,. wtutil give UI.U 

Mercury vapor gives blue; heUum in an amber iuia. 
gives a golden glow’-; green is obtained with a Wue 
glow m a yellow' tube. WTien several gases are used in 
a tu^, the resulting colors combine to give white 
(see Color). Similar effects are obtained by addin? 
fluorescent material to the tubes and exciting ;t 
^th radiation from mercury vapor {see Electric 
Eight and Power), 
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ELECTROCllEMisraY. All of chemistry 13 closely 
rctat«d to eiectncitj, but the name electrochanistry 
13 by custom reserved for the science dealing mth 
'•heimcal reactions that produce, or are produced by, 
clcctno currents In this field the phenomenon calM 
umtja/ujn rules supreme. 

lam are atome or nio!ccu)«a that have lost or gainnl 
electrons and m that condition tahe part inore or ton inde* 
pendently m chemical or electrical aetivilj Those that 
hsve lost electrons are positively charged (eafioat) thoao 
thst have gained electrons arn negatively charged (aaioas) 

lonwstion occure to a limited extent in all iKjuids, 
but 13 sufficient for practical purposes only in solu- 
tions of ocuij, Loses, and sails It is largely because 
these three types of eoinpijunds aln ays dissaetote into 
ions when they go into solution that they are so 
active chemictjly They are often called tonogen*, 
that is, ‘ ion generators " The mechanism of dis- 
sociation 13 explamed in the articles on Acids and 
Aflafies Chemistry, and Electricity 

An acid may he dehned aa any Kubatance which lit aolu 
tion baa Andragcn for its positive 10ns. A boro is any aulv- 
•lance which yields hyiraml (OJI) for ita negauvo ions A 
ealt la any aubstance which jnclds positive ima elker 
hyJnaai and negative ions alAer Own hyjraxyl 

The BAect of a Current on a Solution 

iVheu an electric current pas«es through a solution 
It u tranimitted by the ions and the result is always 
a duomponlion of the dissolved substance For 
cwmple, m a solution of hydrochloric acid (IlCD, 
the positive hydrogen 10 ns travel to the negative 
electrode, where they acquire electrons to replace 
wMe lost in dissociation Tins turns them into plain 
sydregen atoms wfuch bubble away ITie negative 
chlorine 10 ns, on the other hand, seek the positive 
^etrode where they give up their surplus electrons, 
be^e plain chlorine atoms, and also bubble away 

Iftig permanent break up by an electric current of 
M already dissociated compound is called, rfecfrefysi* 
If the products of the decomposition are solids, they 
toy deposit themselves on the electrodes or fall to 
the wtom as precipitates With electrodes nude of 
nirtais or other substances that will themselves dis- 
wlve m the solution many u->eful chemieal substitu- 
tions and transfers can be achieved, as in electroplat- 
“g and aiimlar proteases 


TTie Production of a Current by a Solution 
me converge of electrolysis— namely the genera- 
tion of rutrent by & chemical wlution in an ‘ clectnc 
I requircg as explained in the artn le on Llcc- 
ncily a twofoH cbtmical action m which the con 
ctors or tei-mmals that dip into the solution mo't 
a part The action is like an ordinary cliemical 
second group of positive wns throws 
the group that was in the solution 
tho takes place at long range tbrougli 

^nd whatever apparatus is 
firrt current from the cdl The 

fov f...Z*** T ® displacement takes place at the nega- 
lei— Atoms of the metal composing this 

abandon gome of their electrons and go mto 
h as positive ions The abandoned electrons 


r«-8 Mound the outside circuit to the positive fern na] 
There thqr attract meet, and attach themselves to 
memben of the first group of positive ions, turning 
them mto neutral atoms which throws them out ot 
solution ami completes the second half of the chcmiesl 
diqilaccment 


Itow Metals Differ in Activity 

The fact that one gro ip of positiv e 10 ns can replace 
another in this fashion is one of the most important 
farts of chcmistiy 

Jo the accompanying Ii<t the common mota/s and 
hydrogen (which hcliaves m this care like a metal) are 
arranged in the order of tl eir readmesa to part with 
electrons LttUium loses electrons more easily than 
potassium for instance, potassium more easily than 
sodium and so on 




The list 18 variously called the ‘ actn itj senes ” the 
displacement senos ' and the 'elrctromotivescnes ' 
itu«m Because of its greater tendency to let go 
•MaHua ofJcctrons eathmetalbtarsthefollowing 
telatk/ns to any metal below it in the list 
It IS more attivc chemically it oxidires 
more easily and hence is less likely to be 
found free in nature (the metals above 
hydngrn are virtually never found free— 
those below hydrogen are frequently so 
found) and it mil dittoes the lower 
nulal from tonic solution 
Thus line will d ai laca onpptr from a sole 
I on of coi pi r sulphate prccip tatmg mstallio 
topper and so inll iron, but ilvvr will not 
disphve tbo roprrr 11 iron has displaced tho 
ropprr in the solution and then sino is aJdsd 
the Uiur Will in turn displace tie iron H 
pelts of metals are used for the terminals of a 
cell ihemcUl hiKher in the I st will always be 
the neitstiva terminal and tho farther apart 
themeialsars in the list the greater will be the 
voltage of the cell On the other band in tbe 
eIecU<4>ae of solutions of metallic edts the 
lugher tbe metal arands in the list tbe higher will be the 
volugo (eleetromot ve forte) requ red to push it out ot eolu 
tion end depueit it on tbe cathode 


teed 

Hfdrefi 

Cwe» 


G»v atoms may become innuerl as the result of 
collisions among themselves or because heat, light, 
ultra-violet lays Xrays or other forms of radiation 
temporanly dnve electrons out of the atoms 

Whatever the cause of ionization m a gas it makes 
the gas a conductor of electricity m precisely the 
same manner as do 10 ns in a liquid A chafed electro- 
scope will be discharged when the air around it is 
nnizrd Tins provides an important method for 
deteebng and measuring the intensity of various 
types of radiation Cosmic rays were oiscovered by 
obwervu^ the slow discharge of an electroscope which 
was sty-hlH from all other known forms of radiation 
Ionisation does not play such an important part in 
the diemistry of gases as it does in that of liquids 
The chief practical application of tbe electrical con 
ductivity of gases is found in mercury vapor and 
“ueon ’ bghU and various types of rectifymg tubes 
and isee Electrons and Electionics) 
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Electrolysis. Whenever an electric current is 
transmitted through a liquid, some or all of the com- 
pounds that compose the liquid are decomposed into 
simpler substances. This process is called eledrolysis, 
from Greek words meaning “electric loosening.” It 
can take place only in liquids which contain other 
substances in solution, so that positive and negative 
ions are formed {see Chemistrj-; Electricity; Electro- 
chemistry). 


Certain metals are produced by this proc^ asn 
the electrolysis of fused, dry caustic soda info fis 
metallic sodium. JIany metals, such as gold, hItst, 
aluminum, copper, zinc, and nickel, are reduced aci 
refined by electrolytic processes. Electroplating ad 
electrotyping are adaptations of the process. 

The term electrolysis is often employed to descrite 
the erosion of gas and water mains in the ground 
to stray currents from streetcar lines. 


ELECTRONS a7id Their 


E lectrons and electronics. Before 1897, the 
atoms of chemical elements v ere thought to be the 
smallest particles of matter in the tmiverse. But in 
that year. Sir J. J. Thomson announced the discovery' 
of something much smaller in the glowing interior of 
a Crookes tube. This device was a glass tube with 
metal electrodes. Reduced gas pressure in the tube 
enabled electricity to pass and create a glow. 

Usually discharges passed as a narrow beam down 
the center of the tube. But if a magnetic field was ap- 
plied, the beam was deflected. When the fleld was re- 
versed, so was the deflection. 

This could only mean that 
the beam contained moving 
particles. This kind of 
change showed that the par- 
ticles carried a negative 
( — ) charge of electricity. 

Electrical Nature 
of Matter 

Scientists called these 
particles ekdrons, a name 
suggested in 1891 by G. J. 

Stoney of Ireland. Careful 
measurements showed that 
an electron had only about 
1 ^ much mass as a 

hydrogen atom. Such a 
mass was astoundingly 
small, since it takes about 
17 trillion times one trillion 
hydrogen atoms to weigh 
one ounce. 

The discovery also upset all previous ideas about 
matter. Atoms were no longer the smallest particles 
ir, upu-ptsp At about this time radioactive ele- 


USES i7i ELECTRONICS 

and negative charges would normally tend to do. fA 
well-known rule about static electricity states thit 
unlike charges, and — , attract each other.) 

The Science of Electrons 
When electrons ( — particles) are organized vitik 
atoms they are calM hound electrons. llTien they ^ 
move by themselves outside atoms they are called/ar 
electrons. Once scientists understood these facts, ihej 
learned how to harness free electrons in many Taltnlk 
devices such as radio tubes, photoelectric cells, X-:sy 
tubes, cathode-ray oscilloscopes, and fluorescent tnte. 

The study and use of fee 



SHOWING HOW 
ELECTRONS WERE 
DISCOVERED 




* Crookes fobe srith e cere set »Iong 
S- el?(^oL^n * checucsl Itlt slows when hit 

electron slre.ni shows 


Dean IS deflected .s shown by dotted hoes. This — 


electrons 


in the universe. 

ments were discovered and found to be emitting both 
electrons and positively charged (-f) particle (see 

Radioactivity). This discovery, in addition to tho^e 

made by Thomson and others, led scientists to believe 
that all atoms (and therefore all matter) must be made 
up of charged (-h) and (— ) particles (see Atoms). 

In each atom the positively charged particles are 
arrariged in a central clump caUed the nucleus. An 
equal nwj^T of electrons moves in orbits around the 
nucleus. 'lEe equal number of positive and negative 
char^ makffi the atom as a whole electrically neutraL 
Speedy movement of the electrons in their orbits 
keeps them from uniting with the nucleus, as podtive 


electrons in space coai«r 
tute the science of ffe- 
tTonics. The science dssL= 
largely with use of elecfezs 
to create and mamtain dey 
trie charges and curreats^ 
various derices. 

Electric Charges 
and Currents 

Since ancient times, ms 
have known that if amber is 
rubbed with fur, it 
tract bits of straw and oi-S 
light objects. ThemmeE 
true of glass rubbed rit- 
silk; and other pairs of ma- 
terials. ^ 

Such experiments 

electric charges. The rs 
bing detaches electrons imm 
the atoms of one mate^ 
and leaves them on the other substance. Thi= 
the normal electrical neutralitj- in the atoms Oi m 
two substances. Atoms which lose electrons hare 

unneutralized positive charge. The material 
excess electrons hne an urmeutralized negative cha ^ 
and each charge exerts electrical attraction 
pulsion upon material near bj-. (Just as unlike ch-r 
attract each other, so do UIx charges repel each o 
Like charges are -r and -{-or — and — ^ 

Derices such as electric batteries and 
can also maintain a difference in charge het wKa 


, - - . •-•.J. proves tlist 

we ncEatiTcly chwged pMticIes of matter. 


locations. Any of these derices can keep 


free electrons out of one location, I®®'"™' 'nj) 
(-f) charge, and drive them elsewhere, P’-™- ' 
negative ( — ) charge. If the two localities 
nected outside the generating device with a sta 
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lathway, the electrons 
Mil flow continually 
hrough the pathv,ay 
award the unneutral- 
led positive charge 
[See also Electneity ) 

Such a flow con'ti- 
lutes an eleetnc cur- 
ren< The pathway 
must be made of mate- 
nal (called a conduc- 
tor) which transmits 
free electrons readily 
The metals, especially 
copper, are the most 
commonly used con- 
ductors 

Discovery of the 
electronic nature of 
electna current upset 
several older rules Pre- 
viously scientists had 


USING ELECTRONS IN A DIODE 



assumed that current 

flows from positive to negative, and many rules had 
been based upon this sissunption Scientists and 
engineers still use these rules in many discussions 
about electricity But discussions of electron move- 
ments must recognise that electrons flow from nega- 
tive to positive It IS tbs flow of electrons which con 
stitutes an electric current 

Devtlopmenc of the Radio Tube 
The working pnaciples of electronic devices can be 
understood easily from the history of the radio tube 
In 1883 Thomas Edison found that the heated filament 


THE ORID IN A RADIO TUBE 



of an incandescent lamp gave off electrified particles 
This phenomenon is called the ‘ Edison effect " 

Edison did notdevelophis discovery In 1904, how- 
ever, 3 A Fleming of England used it to produce the 
Fleming valve (now called a diode) He produced the 
Edison effect by heating a filament m a vacuum tube 
Then he used the electrons to carry current from an- 
other circuit across the gap la the tube 

ThisdevicecouldbcuBedasaradiodetector When 

weak signal currents were used to heat the filament, 
they released stronger (amplified) cunent m the sec 
ond circuit Today the diode is used largely to 
alternating current (A C ) mto irect current (D C ) 
The allemaUng current is divided between two cir- 
cuits One cinmit heats the filament The other 
circuit IS connected across the gap m the diode In 
this cirouit, current wll flow only one way, from 

filament to plate 

In I90G Lee De Forest transformed the Fleming 
T Jve mlo • dOTie «hi=h he railed .n (Tod.y 

,l » raUed , mo* ) He did .0 by meert.y « yriJ of 
6m mie nwb bel.een the Bliment end the pIM 
of the d.ode If the gnl md the Bement m eon- 
neeted to ao eateml circeit, the eoneet aerees the 
ran will vary m c»ct proportion to voltage changes 
« circuit Moreover, the change will 

be amvb/ied The current changes will niuch 
greater^ normally be produced by the 

■^^bfgS^ed as an extremely sensitive device for 
deStiS and amplifying both cu^ent and TOltage 
cbaS«^ 'The ^ change can be seen 

up the volume control on a radio set This 
S^reaees the positive charge on the gr^ and m- 
■iHintlv a stronger current crosses the m tne 
S vW etanges can he detected and amplified 
by spplyii^^them to the gnd and the filament (For 
hookups, see Radio ) 


( 
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ELECTRONS CLEAR DUST FROM AIR 



4, 


t — jTT-^ ^i' / " ' V. 

J //j 



The electronic dust catcher is ^ 

systems. First, the air passes betwecifhiehle 

■""• ■ • V.VAX'£i;^" ““ 


oscilloscope is used to analyze vibrations in musical 
instruments, metal plates, buildings, and bridges, and 
to test materials under stress or tension. 

Photoelectric Cells and Glow Lamps 

Just as metal filaments give off electrons when 
heated, so do many substances vhen struck by light 
The emitted electrons can be used to produce changes 
in an electric current in detdees called phoMec- 
tric cells, or, more simply, “photocells.” In a photoceU 
an electrode coated with a hght-sensitiie substances 
used instead of a heated filament to supply electrons 
(see Photoelectric Devices). 

If a tube is only' partly evacuated and has many air 
or gas molecules left inside, it can be used as a source 
of light. In such a tube fast-fljing molecules are con- 
tinually colliding and losing or gaining electrons; that 
is, they' have become ionized. iVIolecules that lo^ 
electrons become positive ions; those that gain eIe^ 
trons become negative ions. 

As soon as charges are placed on the electrodes, the 
ions move in response to them. Positive ions more 
toward the cathode. Electrons with their negatne 
charges stream toward the anode. On the way they 
collide with the atoms in gas molecules and excite 
them to the point of emitting light. This light giiei 
the glow seen in Crookes and Gei'sler tubes. Streams 
of electrons are used to excite fluorescent and neon 
lights and in the “glow” lamps of telexision and 
photoelectric dexices. 


Smee the tube uses free electrons only and has 
mechanical mox-uig parts, it resiionds, within a 1 
millionths of a second (microseconds) to any chan 
It can be macle sensitix e to changes of less than a n 
honth of a volt or ampere. These can be ampUfied 
usmg a senes of tubes to any amount desired. 

Many Kinds of Cathode-Ray Tubes 
_ In many dexices, a beam of electrons is the nr 
cipal xxorfang element. Before electrons were difee 
ered, such a beam was called a cal/mde ray and tu 
which used them were called calhode-ray u^hts j 
term “cathode” ineans an electrode which emSnec 

tne ( )charp. The opposite term “anode” means^ 

“rSiEtir 

tubes have a ‘lindoxt” of msfo ■ 

electron beam to pass outside for eVe^meULTus 

Either magnetic deSon oTMtho* 
tncal attraction and reoulsioTi := ele 

ray oscilloscopes. The workino- • calhod 

the opposite page. ^ showm m pictures 0 
This dexice can be used to onoi 
which can be made to caure vibratio 

current. For example sneech =1 electri 

formed by a microph’on^e into dtS “ulst* Th 


Control of Space Charges 

Electrons tend to return to the surface they bare 
just left. In vacuum tubes, a cloud of electrons 
(“space charge”) tends to accumulate around the hot 
filament. Tliis — charge opposes emission of more 
electrons and can w eaken or block the tube achon. 

Some tubes, such as the thyralron, hold doivn 
space charges by keeping a moderate number of gss 
atoms in the tulje. Many' of these atoms are hit by 
flying electrons, and atomic electrons are knocked off. 
The atoms then become positix'ely charged ions, and 
mox’e toxx ard the cathode. There they reduce thespee 
chaige and more electrons leax’e the filament. 

Tetrodes and Pentodes 

The ordinary triode may' hax'e its efficiency reduced 
by space charges. Electrons often strike the plat® 
with sufficient eneigy to knock other electrons loccc 
They' may' be added to the space charge. Finally, the 
grid and the plate tend to act as plates of a conden-er 
(see Electricity'; Radio). This absorbs charge and 
reduces the voltage which draws electrons (current) 
through the tube. 

These draw backs may' be reduced by adding extra 
grids. A screen grid, carry'ing a somewhat sniaOer 
positix'e charge than the plate, may' be set betueeu 
the plate and triode grid. It reduces their tendency 
to act as a condenser. It also attracts electrons 
from the space charge. They pass through the "w 
naesh of the screen grid and on to the plate. A tubs 
xxith this extra grid is called a tetrode. , 

Another grid, the suppressor grid, may be , 
between the screen gnd and plate. It is grounded 
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HIGH-FREQUENCY CURRENT FROM A MAGNETRON 




source (Ss) gives the plates (+) 
and ( — ) charges with respect 
to the filament. Electrons given 
off by the heated filament flow 
to the positive plate. They re- 
turn to the filament through 
source Sj and the terminal E. • 



3. At a certain instant S2 re- 
verses its polarity, maldnstbe 
(+) plate (— ) and the {— ) plite 
(-I-), This cuts off the elcctroa 
flow to the former (+) 
since electrons are attracted 
only to a more positive charjc. 
Those electrons which hidstirt- 

ed toward this plate bat did 
not reach it will fly toward tbs 
plate with the new (+) charge. 



4. Meanwhile the circular maanet is 
producing a magnetic field (broken 
hnes, above). This field curves the 
paths which electrons follow on their 
waj from the filament to a plate. Par- 
ticnlarly, it curves the path of the 

Jharges reverse. This 
curvature is shown in the picture to 

the right. 



r- cuusiner me combined efferf nf *1,. _ 

mg charges on the plates If alf held and the chanv 

Other plate. Connected tn electrons curve nrotind 

ttpp the other, throulh T ■=“"«”» Dows "rs 

as shown !n .1, " weak. But it is strengthened 



as Shown in ‘the n'e-st^a^rfi^al sfe“p' 

ttXe?ernT^ 

of this grid makes the tube a » 

T * rl Generators 

Inodes and other tubes ran ho. iicy« i 

to generate high-frequency altematinl “u™nt In 
normal operation of a triode, a direct but va^g 


6, Once the magnetron is working, the h,,. 
rent in the tank circuit supplies the reversing^* 
to the plates. Therefore in actual use 
connected through circuit T (instead of as pre ^ 
shown) to supply electrons for movement ir 
filament to each plate in turn. The 
supply of energy to the tank circuit, thus s 
strong oscillations. Oscillations can be or* 
the tank circuit through an antenna or so 
load circuit (L) for use in radar. 

current passes between the grid and the 
difference in charge (“voltage drop”) between t s 
elements varies with the current, since it 
upon the number of electrons (negative charge) v 

reaches the plate. 

Through a suitable connection, a small part o ^ 
chaise on the plate can be fed back to the grid, 
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most of the current goes on through tl e B circuit 
The feedback causes another variation in current 
and voltage and bu Ids up strong h gh frequency 
CSC Ilations m the B-c rcuit current (see Radio) 

The Magnetron OaciltaCor 
One of the most effic ent of all oscillators for ex 
tremely high frequency current is the magrutnn. The 
magnetron can produce tens of billions of oscillations a 
second In a short-wave radio or radar set these give 
wave lengths as short as a centimeter (about tno fifths 
of an inch) Magnetrons can be made to produce 
cunents having several kilowatts of power 
Another typo of generating tube uscs/reTueney mod 
vlalvm This means that the tube vanes the speed of 
electrons along a beam The varying speed is used in 
turn to generate osc Ihtions as shown in the diagrams 
at the right Th s principle is used m the klj/»tron and 
m vanous other types of tubes 

The Tranalstor 

enlists of the Bel! Telephone Laboratories in 
tJlS announced the development of the irantttlor 
Tha 13 a simple electron c device which performs 
manj fuact onsof vacuum tubes and uw only minute 
amounts of power A junction transistor the most 
useful type consists of a t ny piece of the element 
german urn embedded in plast c Three contaclwires 
St ck out of the plastic 

Qermamum is a semiconductor Its electrons are 
otdnanly bound so tightly in the crystal that it 
conducts very poorly A mmute amount of certain im 
purities however provide it with free electrons and 
other impurities form positive holes in it These im 
puntiM result m types of crystals wli eh conduct 
electnaty m opposite d rections One kind of transis 
tor uses these qualities to form a valve eimdar to 
a rectfier tube which permits electron flow m one 
direction only In the junction transistor a eection of 
german um r ch m holes may be sandwiched be- 
tween two eections rich in free electrons The central 
Mt on blocks current flow across it but if a varying 
charge is appl ed to a side section the effectiveness of 
tte barr er depends upon the charge Such a Iran* slor 
functions as an ampbfier 


BIBUOGRAPHY FOR ELECTRONICS 
Bookj for Younger Reoderi 
1953 /°''' ^ whout Radio and Electron ca (RaodoiD 

Books for Advanced Student* and Teachers 
n *1 p Q Survey of Modern Elertronica (Wiley 1950) 
IM ) Indu'tr al Electron ce (VlfGraw 

0 P Primer of EeetroncaCMcGraw 1952) 
r^er^lgsi')'’"' " ” Electronic* a* a Career 

Electroplating The thm coatng of gold si 

nmf *'« . VI '^^P^roium that is used to adorn or 
bti j j watchcases automobile trim and 

^fticles 13 appl ed by the method 

1** fJectropUting This procefss is ba«€d on the 
.1 ,'P® certain bquids are ionised when an 
tnn I '« passed through them (eee Elec 

‘"'ty Electrochemistry) 





Tbe lube abora i* a long diode «t h a filam 
tonree and a plale (P) Between theae are 
Tha baotber set u lunp ed w Ih allemit ng 
(S) Tbe catcher >et la connected to an er 1 
T« aee hov Ihe charges en the buncher aelj 
racTcnt In circa 1 (C| imag ne the cht gca a* 


=<1 
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IS down (bunches) e 
ptsa Ihe^nd 
t gnd charge* are re 




=0 ^ - 


Given aroaer Umuig of the alternating cha gea the buncher 
mds can *»«d a icmauni rtoup* of buoebes tsd wide j spaced 
electroB* toward ihe etitner gnds asd Ih* plale 


(ions cao be geosraied Iron the P P energy 

The article to be plated is cleaned and suspended 
m ft solution of the salt of the metal wh eh is to form 
the coating The article is connect^ to the negat w 
term nal of a battery and a bar of the metel to be 
depos ted is connected to the po« tive terrnmal As 
thecurrent flo « ionised atoms of metal from the 
solution are depos ted on the art cle These atoms are 
repUced m the solut on by others d ssolved from the 
metal bar at the pos tive terminal 
EleCTROTYPING The principle of electroplat ng 
w used m producing electrotypes for printing By 
tl a proress copes of tjpe pages and engravnga are 
copper (».ctn... nek.) * 

nrmtine press A mold usually of w^ or o plastic la 

S„tS ot the t) pc or ensr.™ ra. 

thf wax or viavdite When this plate is as thiclc as a 
toe wax OT y separated from the mold 

““iTor uccd .0, .cry 

'“rruk mo.1 perl bools arc printed from cleo- 
'Tbioh c» b. msd. ».cb more 
qmcklp and cheapb (*« Stereotyping) 
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LONG-NOSED 
GIANTS of 
ASIA and 
AFRICA 


gLEPHANT. The elephants are the 
largest living land animals. Gi- 
raffe are taller, but their bulk is 
inuch less. Adult Indian male ele- 
phants average about 4 tons in 
Tvei^t and 9 feet in height; the tallest 
reach 11 feet. African males are 
Eomewmt taller. They reach 12 feet 
m rare instances, though thej' are no 
heavier than the Indian species The 
average height of the females of both 
spmw IS about a foot less than that of the males 
The great size of elephants and the thicknc— nnri 

they show deep affection. 


Character oj Elephants 
and Their Social Life — 
The Story of Trunk 
and Tusks — The Two 
Great Tribes and Their 
Pigmy Relative s~Cap- 
turing IV ild Elephants 
and How They Are 
Put to Work 



The elephant abore 
with the large ears 
is of the Afnfin 
species; the one st 
the left coaes froa 
Asia. Distioetiocs 
between the tiro 
kinds are ezpluned 
in fhe article. 


Z Axicu uwQ iona they show 7 — an uiu cow. one is more ukb 

and they usually spend their entire lives as mpmho^ r ^ than a male, for males, pea 

HOW THE elephawt niemocrsof though they are as a general rule, occasionaUy go 

I — GOT TUSKS AND TRUNK diirir,™^ tnol- .-.j- -m.— . i„.ll 


a family herd.” This consists of several generafios 
of blood relatives with occasional additions by malm 
from other herds. The tj^pical herd contains fro: 
20 to 40 members of all ages. Males (“bulls”! at' 
females (“cows”) are about equal in number. It 
leader is usually an old cow. She is more likely t 
keep M even temper than a male, for males, peacefa 

11*0 ne n mef 





•C' 
. /" 


axe UC5 general ruie, occasionauv ^ 
during their mating periods. When a bull gtx 
must, as the term is, he may in his blind freni 
try to trample down everything in the way. i 
he^ creates too much disturbance, his relatrn 
drive him out of the herd. Usually he xecovG 
and returns; but sometimes he becomes a sol 
farj’- "rogue elephant" — one of those dangei 
ous outcasts of elephant society which atfad 
men or plow through native ■^dllages withott 
provocation. 

Except in cool, cloudy weather or when dis 
turbed by hunters, elephants do not traxTl bv 
daj'light. During the hottest hours the neB- 
bers of a family herd huddle together in 
shade they can find and sleep standing up. h® 
one has ever reported seeing an African e!'^ 
phant Ijing down to rest in the jungle, thou^ 
tame Asiatic elephants frequenOj’ rest in 
■'vay. Toward sundown the herd saunters 
the nearest river or lake orwaterhole to dwO" 
and bathe. At dark they all start out to feed 

eienT,»-. lOE mam™ ... - ^ VeiyyO>®- 

"L,” sn'l ^ramo'th ’^6^' old Can keep up. If a mother 

• iP5. and -tuBk.” fa EaEV«,|'”'“'’° “■><>«- ^ baby falls behind, her mate arid several 

other members of the herd will remain to pro- 



a^CTElopment reLw*?,. ^“““.encEd to BoroM 


toetthera A male and female once mated will usually 
eojitiooe to travel together Tbeir attachment nat- 
uralists believe endures as long as they both live 

As the herd straggles along the elephants push 
down young trees with their sl^ulders and chests or 
uproot them with then tusks to feed on the tender 
roots twigs and leaves In the open meadows they 
Rather up tufts of grass with their trunks and stuff 
ftec3 into their mouths At times a herd will invade 
the fields of natives to feed on bean plants nnDet 
banana treei and other crops but it mil never enter 
villages or destroy huts Only the solitary rogue 
elephants do this 

A herd may range over a fifty mile radius in the 
course of a single season Seldom does it sleep m 
the same place for two days m auccession Bulls d 
different herds occasionally fight when they meet 
but usually herds mingle on friendly terms Mary 
rctures have been taken from airplanes showmg vast 
elephant armies made up of many family herds travel 
mg over the same route toward new feedmg grounds 

At birth the baby elephant is about 3 feet tall 
and weighs about 200 pounds It has a sparse 
of Woolly haoT which gradually disappears It Mkes 


a tnilk With iW nvouth and net aa some 
SiSe^iagme Mth its trunk The young elephant 
KrsK^ts mother for about two years and 
mains uDd« b« protectwa for two years more The 
nonnd between mating and the birth of a young 
•f about 22 montha. Thus female elephants 

of ElephanU-The Trunk 

TwBl tmkJ >"4 li»‘ «• O'' 'I'P!*"; " 

~ » TMtuiea The trunk is a prolongation of 
' Tb.l.otta,oftte 

’ by ttUSDle run tte whole toEth 

• ^^ j^ment With it the elephant can break a 

[ 5** from, a tree or p ok up a peanut The 

E f^^^dcredeisveryeenstive 

elephant guards his trunk carefully and never 
' atiLs do^wilh It in fighting The c^on idea 
uses bis trunk m this way arose from the sU 

i ttiA. he takes when be suspects danger Because his 

I Meariit js poor he relies for warning on his keen 
' BfT^^ smaU and hearing Sence when be is auspi- 
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“ROUND-EARED” OR “PIGMY” ELEPHANT 








® ^ ^ ^ •3<** ; 

uS^ W*^'H‘’eVa\rwaI^ v«s 3 f. 

weigbt of 2.S00 poj^nds before ehe died Kotfce the round ®‘ «>' «» '!«« »■"* •«!’ 

Braph also shows clearly .he apr.adrng^pl^d^uirf/.'^nVlfe? t'haV:;&''e?/p‘lfan”.Vp"o's?;i?:" ’ 

cious, he raises his ears to catch the sliphtpst a 

and thrusts his trunk outward to nrobe f ho nin°'**u is much less. An elephant burdene 

noisy sniffs. But when chareine or dpfpnH>r.o. n ir tusks may have to abandon the f 

he curls up his trunk out of harm’s way ^ *^®“'Jse their weight prevents him from 1 

The elephant drinks by drawing water half. • ^i'^ muiur teeth on each side o 

his trunk and then squirting it down his tbrnr^^tP lower jaw; but never mo 

CM draw m com and other grain and hlnw ;/ ■ ^i’^ use at the same 

his mouth in the same way. ^ ^ those in front are worn away, the successi 

The Useful Tusks molars behind come into place. Thus an o' 

The lower jaw has no front teeth and the i.prvp, • ^ single huge molar 

has only one pair. It is these two teeth ^^ch side, 

to mcisors, that grow so long and form thp^t* i ^ Elephant’s Padded Feet 

They are "second teeth” which grow o,,t uff if' , ^ elephant 's foot closely resembles the ; 

baby elephant’s tiny milk tusks are shed Foot), except that the hee 

of which they are composed is pure dentinp P'*'^ ^esh. Thus the elephant 

short cap of enamel at the tip w hich is snop ’ a , ® conspicuous heel or hock joint as do( 

off (see Ivor}-; Teeth, picture). scraped leg of a horse or dog. The free joint is the 

The tusks keep on growing as lone as nn pIo n i elephant is one of the few animals that 
hves. If he uses them a great deal tlf»l ®'®P^ant on its hind legs. 

at the points as they grow at the roots bIcmsp elephant walks he sets his hind 

i^k IS hkely to be used more than the other in dipm’”^ 

up roote, the two are seldom of equal lenc+b amazing silence through a forest, he 

tusk weighs Sds Tk" ^tiere he puts his front feet. In 

Si w 5 inches Thte are fit feet spread out as they 

for Z ^eU above the aS^i contract as they come out, so they do not i 

can elephants; the average for Asiatip u ^^®P^unts are not fast runners. Fifteen 

6= mr Asiatic ele- hour is pp— fi,„:. i;—-., 


phants is much less. An elephant burdened with w 
heavy tusks may have to abandon the family hf 
because their weight prevents him from keepmg i 
There are six molar teeth on each side of the up( 
jaw and six on the low er j aw; but never more than o 
or two of the six are in use at the same time . 
those in front are worn away, the successii elv laif 
molars behind come into place. Thus an old eleph* 
may be left with only a single huge molar aboieai 
one below- on each side. 

The Elephant's Padded Feet 
An elephant ’s foot closely resembles the plonhyr® 
foot of man (see Foot), except that the heelhone rfe 
on a thick pad of flesh. Thus the elephant’s hind j< 
has no conspicuous heel or hock joint as does the hit 
leg of a horse or dog. The free joint is the knee, an 
the elephant is one of the few- animals that can kne 
On its hind legs. 

_ When the elephant walks he sets his hind feet dow 
m^ the track left by his front feet. Pickmg his wa 
■with amazing silence through a forest, he needs 
watch only where he puts his front feet. In deep nni 
or bog his flanged feet spread out as they go hi ani 
contract as they come out, so they do not stick. 

Elephants are not fast runners. Fifteen miles a^ 
hour is near their limit, about half the speed of i 
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HOW WILD ELEPHANT S ARE CAUGH T IN ASI^ 


i:l ■ ■■■■, -,.^r i.k? 


•-— N'TTt 

■ lx 1.1 -J 



>1 ^ r| . j {^^ ■• 
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To make ready for an elephant round-up in the jungles of Southeastern Asia.natiyes build a corral or herd.icl •"“ 

approach Heavy posts, braced with beams, and bound with rattan, form the stockade. Then beaters rnawaV i5‘5 ti' 

a inghtfol hubbub of shouting drive it towards the pen Bellowing furiously, the animals charge blindly goto o .. 
trap, while outside, natives with long poles prod the captives back from the walls to keep them from plunging 


good running horse. They are, howex-er, singularly 
agile, despite their bulk, in climbing up and down 
hiUs. Their ru nnin g gait is the same as their walk 
— a shufflmg stride. They can neither trot, gallop, 
nor jump. A deep ditch only seven feet wide stops 
them, for this is wider than the longest stride they 
are able to take. They are, however, at home in 
deep water, and can swim for sl\ hours at a time. 
They sink almost out of sight, with the trunk held 
up Hgh for air. 

Only the rhinoceros, the hippopotamus, and the 
tapir have hides as thick as the elephant’s That is 
why these animals are called Tpachyderms, which means 
“thick-skiimed ” The hide on an elephant’s shoulder 
may be an inch and a half thick. All ovxr hiu bod3’’ it 
is loose and wrinkled On the tail grow long coarse 
hairs larger than the lead in a pencil These hairs 
are made b^' nativ^es into rings and ornaments. 

Contrasts in African and Asiatic Species 

On the forefoot the African elephant has four nailsj 
the Asiatic elephant, five. On the hind foot, the 
African has three nails; the Asiatic, four. The 
.Mrican elephant has two nipple-like ’’fingers” on the 
tip of its trunk; the Asiatic elephant has only one. 
The surface of the African elephant’s trunk is di- 
vided crosswise into pronounced ridges and grooves; 
the trunk of the Asiatic elephant is smoother. The 


African elephant has much larger ears ant^ol^ i 
head higher than the Asiatic elephant. 

African males and most females have ^ ’ 
Asiatic males and nearly all females • 

Before the white man began to “X ‘jjj 
the African species ranged over the ® 
region from sea level to the timber line o - - 

capped peaks as ICilimanjaro and 
elephants are plentiful onlj' in the less « 
tral and eastern sections. The range o , A ^ 
elephant extends through the forested P?^, jj.,! 

India, Burma, Thailand (Siam), , q,„Xtn 

down the IMalaj- Peninsula to the island o 

The Pigmy Elephants ® ,^„,,_a.eared " 

A third species of elephant is rte 
or ’’pigmj',” elephant, Afnesa 

eroon Mountains. Tliese differ from 
species chieflj' in size and the shape of jinpLiw 
they are not so small as the name P'S®^. , s 
for they reach a height of six or seven 
weight of more than a ton. nd m ^ 

The “white elephants,” occasionally loun 

are not a separate species but merelj’ a i . ^ 5 
of the common species. elept^d 

part in several oriental religions Toe w i 
howev^er, is particuiarlj' venerated 
recent j'ears it was pictured on Thailan 




^ Though it hos been said that eleph-mts bve as 
' feng as 160 years, there b oo actual record of any 
Such age Sixty years is bells'! ed to be the mat 
tmum length of life m captivity Stories have been 
told of "elephant graveyards’’ to which all the ele- 
phants from the Eurrcmndmg country go when they 
(eel death approaching Ivory hunters have searched 
. In vam for these "graveyards ’’ Perhaps the legend 
, arose from the fact that African natives set fire to the 
grasslands to clear the ground for cultivation, and 
j thus may occasionally cause the death of a whole herd 
, The use of elephants as beasts of burden in peace 
and war can be traced far back in history The cle- 
I pliant corps attached to Hannibal’s army is famous 
, (see Hannibal) We do not know how the ancients ob- 
_ tamed their elephants Today the "keddah” ^tem 
of capture, shown m a picture with this artide, b the 
^ chief method employed in India and neighbormg coun 
j fnca where “work elephants” are most in demand 
After capture, two tame elephants close is on the 
, one and hold him until men can bobble his feet 
’ with ropei The next step is to get him used to the 
' presence of a "mahout ’’ or dnver Feedmg fnend- 
hness, and firm discipline, plus the example of the 
^ tame elephants, soon complete the taming 
, Elephant* In Captlvltv 

^ The elephant is a striking exception to the rule 
^ ^t wild animals captured when full grown can rarely 
► M domesticated Most elephants that are used as 
' beasts of burden, aa well as those in aoos and cir- 


cuses were bom m the wilderness and remamed there 
until they were ten or twelve years old There are 
several reason* for this Elephants do not breed 
readily m captivity, and the young are dehcate a^ 
bard to raise Furtbermore, a baby elephant matures 
very slowly and meanwhile eats enormous quantities 
of food Thus it IS cheaper to let him grow to useful 
size tn his native haunts and then to catch him and 
tame him The elephant's extraordinary docility 
makes this possible 

The record made by Carl Hagenbeck, the famous 
German animal dealer, la an extreme example of this 
docility Withm two days he trained aix African ele- 
phants which had never been worked before to carry 
loade and then drivers Hagenbeck and many other 
experienced men say that there is no foundation for 
the belief that the African elephant is more savage 
and dangerous, or less easily trained, than the Asiatic 
elephant In recent years many elephants have been 
trained to work m the Belgian Congo 

In hw work an elephant may be called upon to push 
heavy burdens with his head, to pull with a harness, 
or to drag logs with a cable which he holds m his 
teeth If he has tusks, he may use them m vanous 
ways, but he never puUa loads with his trunk 

In India, elephants are sometimes used m tiger 
hunts The hunter takes his place on a platform sad- 
dle or ‘ howdah,” strapped to the elephant’s back and 
beaters range through the jungle to drive out the 
tigers When the great cats draw near, the elephant 
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gives warning, and so prepares the hunter for his 
shot. The chief danger to the hunter, it is said, is on 
the rare occasions when a wounded tiger leaps on an 
elephant’s back and the elephant madly runs imder 
overhanging tree branches to get rid of his attacker. 

In captintj' as in the wilds, female elephants are 
the more steady and trustworthy. Males are seldom 
found in circus herds. An exception to this was 
Jumbo, the huge African male made famous by P. T. 
Bamum, the showman, inien Jumbo was killed in a 
railway accident in Canada in 1SS5, he was about 2a 
years old and measured 11 feet, 2 inches high at the 
shoulder. His skeleton is mounted m the National 
Museum at Washington, D.C., and his stuffed skin 
is preserved at Tufts College near Boston. 

The elephant’s usual willingness to obey commands 
has given it a reputation for great intelhgence. 
Animal trainers and keepers of zoos, however, ques- 
tion this reputation. They point out that the ele- 
phant’s brain is relatixely small. IMiereas it is cred- 
ited with a good memoiy for people and places, it is 
subject to blind panics in emergencies. Its x'engeful- 
ness has also been exaggerated. 

A mad elephant is said to be as 
dangerous to a friendly keeper as 
to a cruel one. 

Elephant Hunting 
Elephants are protected by law 
in most regions where they are 
found today. Special licenses to 
hunt them are required. Opin- 
ions differ about the danger in- 
volved in elephant hunting. Usu- 
ally a herd flees from the hunter. 

If surprised at close range, how- 
ever, both males and females are 
likely to charge. They try to 
trample the hunter and* pin him 
to the ground with their tusks. 

A hunter is usuall}- safe if he can 
get higher than the elephant’s 
line of Tiision by climbing a tree 
or scaling one of the great ter- 
mite mounds that are common in 
elephant country. 

Elephants stem from a flne of 
animals that developed in Eocene 
OT Oligocene times [see Geologx-). 

^e mammoths were close rela- 
tives of elephants and the masto- 
dons were more distant ones (see 
Mammoth). The elephants’ closest 
Ining relatix-es are the water- 
dwelling sea cows (see Manatee). 

Elephants belong to the order 
Proboscidea and to the familv Ele- 
phanlidae. The scientific na*me of 
the Asiatic elephant is Elephas 
viaximus; of the African elephant, 

Loxodonta africanus; of the pigmy 
elephant, Loxodonla ajclotis. 



Elevator A^■D Moxtkg Staiewat. 'The tall build- 
ings of today would not exist e.\cept for elevators. 
Suppose a person had to climb stairs to the top of a 
40- or 50-storj' building. If he mounted sfeaily, it 
would take him nearl 3 ' half an hour and he would ar- 
rix’e at the top exhausted. A high-speed elerator, 
however, can whisk him up in as little as half a minute. 

A modem elevator is a complex machine but its 
working principles are simple. Tie a bucket to one 
end of a rope; pass the other end up over a puEer 
and tie it to a stone weighing about as much as tbs 
bucket. With the addition of a motor for hoistms 
these are the basic elements of an elevator. In most 
modem elevators the passengers ride in a clc«d 
metal cab. This travels up and down in the elevator 
shaft, which has doors opening from within at each 
floor. Above the shaft, in a room of its own, is the 
driving motor with a governor to control its speed 
and a panel of swatches and relaj-s to control stop- 
ping, starting, and reversing. The steel cables that 
support the cab are looped around a drum attached 
to the driving motor. "The greater the weight m the 
cab the tighter the cables grip the 

drum. From the drive mechanaa 

the cables drop down the back ri 
the shaft and support a hean 
counterweight. Tlris weighs about 
as much as the cab with an aver- 
age load, and so the inotor has 
onlv the excess load to lift. ^ 
Starting and stopping the_e^ 
vator are accomplished in v^o^ 
waj’s. The operator mav' smp.f 
use a controller lever in the ca 

to do this. H the elevate^ 
equipped with a scIJ-IckUh “y 
vice, the controller brings L- 
cab level with the floor lands: 
as the operator stops. -■I devc.op- 
ment of this is signal coatm^ 
in which the operator pref 
buttons for the various stop ^ 
stead of working a hand Icvt^ 
Such an elevator also stops auto- 
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maticallv when someone 




GUIDE 

RAIL 


COUNTER- 

WEIGHT 


weignt. Safety dracre are not shown in this 
sxsiplified dia gram. 


at a landing presses a bud® , 
go up or down. For small 
ings there are elevators w 

the passengers operate thenisc - 

In these the doors often op® 
close automatically. 
trol usually works by 
complex Ev-stem of 
laj-s, and electric circuits, m 
tain modem control . 

tronic tubes and circuits t 
place of these. 

^Modern elevators are 1 

safe. Several hoisting 
used and anj' one of these ran - . 
port the whole weight. E 




all were to break safe- 
ty devices would stop 
tiie car The cab la 
guided in the shaft by 
vertical rails powerful 
steel jaws on the cab 
would grip these raih 
and halt the cab if it 
should tall In addi 
tion oil buffers (which 
work on the principle 
of automobile shock 
absorbers) are placed 
at the bottom of the 
shaft in case other safe- 
ty devices fad 
More usefulthan ele- 
vators for some pur 
poses are moving stair 
ways (The woid Esca- 
lator IS a trade name ) 

A moving stairway is essentially an endless conv^r 
belt running slantwise between two flours of a build 
ing The belt however is a chain of steps arranged 
to told and unfold at the top and bottom A flexible 
handrail moves along at the same speed Two moving 
stairways are necessary between floon of a bu Iding 
one to handle up traffic and the other to handle 
down traffic 

Moving stairwajs can carry great numbers of peo- 
ple at a steady speed They are useful in department 
stores and jn railroad and «ubway sUbons For 
luicdl ng rush hour crowds in stations they are usu 
ally made so the r direction of travel can be reversed 
Thus when most of the passengers ate going into a 
station and few coming out two or more of the 
moving stairw ay s can be set to carry them in 
The h story of the modem elevator began m the 
18oO B At that time Elisha Graves Otis invented 
the safety brake which made passenger elevators prac- 
tical He also introduced a reversble steam engine 
for running tbe hoi«t drum In 1878 a hydraulic ele- 
vator was installed in the Boreel Building m New 
York City This type of elevator worked on the pnn 
ciple of the hydraul c jack or press (*« Hydraulic 
Alachneiy) Hydraulic elevators led tbe field for 
many years and are still used for «pecial purposes 
T1 e first electric elevator was designed and built 
m 1884 The earliest impiortant installaton was 
made m 1889 Until about 1904 the hoistng cable 
was simply wound on the drum as the cab rose the 
modem direct-traction dnve described earlier was 
developed at that time Aanous automate devices 
followed The speed of elevators steadily increased 
Until today express elevators in tall buddings may 
travel as fast as 1 400 feet a minute 
The first moving stairway was built in 1898 Tbe 
basic pnnciple has changed very little but the design 
has been constonUy unproved One modem type of 
moving stairway travels at a rate of 45 feet of vertical 
rise a minute 


Eliot. CHtsws t\iLU«i (1834 1926) hen 
Chorlen \V ilium Eliot wos made president of Harvard 
University in 1869 liigher education emphasited pnn 
cipslly mathematics and tie classics Eliot eager to 
five eveiy student an opportunity to discover his 
individual abilities broke down this traditional sya 
tern Ke brought new subjects into the curriculum 
uitroduced the elective system abolished compulsory 
religious worship made it possible to complete the 
work for a bachelor s degree m three years and built 
upafirst-iategraduateschool Hjswntisgs speeches 
and correspondence were influential in bringing about 
reforms m the elementary and secondary schools 

Charles Eliot bom in Boston was a member of an 
old New Engbnd family Hisfatherwaaawell known 
Bostonian Young Charles went to the Boston Latin 
School and enter^ Harvard when he was 15 After 
his graduation m l8o3 he taught for sev eiul y ears at 
Harvard and the Massachusetts Inst tute of Tech 
nology He also spent several years abroad studying 
Eurojiean educational methods before he became 
president of Harvard an office which he held from 
1869 until 1909 Eliot wrote and spoke extensively on 
educational political economic and religious ques- 
tions He gained wide fame for his five-foot shelf ’ 
of books better known as the Harvard Class cs’ 
Hiis grew out of a remark of his that ‘ all the books 
needed for a real education could be set on a shelf 
five feet long A publisher asked him to select 
suc^ a bst He dd BO and the collector! had a 
tremendous sale 

Ehot was mimed twice His first wife Ellen 
Peabody Eliot died in 1869 in the eleventh year of 
tbeir mamage feaving him with two young sons 
His second wife was Grace Hopkmson Ehot 

Ebot B principal books are Five Amencan Contri- 
butions to Civilisation and Other Essays (1898), 
'More Money for the Public Schools’ (1903) ‘John 
GiU^ (1904), Four Amencan Leaders (1906), The 
Durable Satisfactions of Xafe (i910j 
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GEORGE ELIOT, England’s Great WOMAN NOVELIST 



■>> 

* * L- • 

Such peaceful scenes as this one are the 
settings for many of George ELot s nore^. 

She tells of the drama and conflict that ex- 
isted even in the quiet English villages* 

E liot, George (ISIS-ISSO). One of England’s 
foremost not elists of the 19th centurj- was Mao' 
Ann (or Marian) Evans, who tvrote under the mascu- 
line pen name of George Ehot In sucii novels as ‘Silas 
Mamer’ and ‘The AfiU on the Floss’ George Eliot cre- 
ated realistic pictures of English countn- and tallage 
life. In Teh\ Holt’, ‘Aliddlemarch’, and ‘Daniel 
Deronda’ she worked on a broader theme. In these 
novels she depicted the effects of the ponerful new 
forces that were reshapmg English ideas (see English 
Literature). In ‘Romola’ George Eliot used her vast 
knowledge of bistort- as well as her artistic imagina- 
tion to portrat- the life of a young woman hving m the 
world of the Italian Renaissance. 

George Eliot well knew the countiy life from her 
girlhood daj-s. Later her tt ork as an editor and con- 
tributor to several leading journals of opinion kept 
her completely informed of new ideas in science and 
social thought. Although she left school when she 
was 16, George Ehot was one of the most learned 
women of her day. She read widely in Latin, Greek, 
Hebrew, French, Italian, and German; she was a tal- 
ented musician, and such men as the essaj-ist Ralph 
AValdo Emerson and the philosopher Herbert Spencer 
treated her as their intellectual equal. 

With all these accomplishments George Eliot re- 
mained a sbj', demure, and completeh' feminine per- 
son. Not beautiful in the ordinaiy sense, she had much 
sweetness and charm. Throughout her hfe she gave 
great loi e to those near her, and she depended on their 
love in return for her own happiness. 

A Country Girlhood 

George Ehot was bom m Warwickshire Coxmtv, 
England, on Nov. 22, 1819. Her father, Robert Evans, 
was manager, or agent, of the Kewdigate estate. The 
family, including Man- Ann’s sister, Chrissie, and her 
brother, Isaac, lived at Griff House on the estate. 
When she was seven, Alan- Ann was sent to boarding 
school. She spent week ends and long vacations at 
home, most of the tune in the company of Isaac, whom 
she adored. The scenes between Alaggie Tulhver and 
her brother Tom in ‘The Alill on the Floss’ come 
directl}' from these childhood days with Isaac. 
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and fiction in a Tiwd storj-. He.e e ^ 
life person, the ftiar 

to the crowds in ISlh-centaij Utrett 


Mrs. Evans died when Alaiy Ann was 16 Soon 
after, Clirissie married, and Alarj' Ann assumw c s 
of Gnff House. She rode with her father as he rape- 
vised ork on the estate, and during the evenme 
read aloud or played the piano for him. He « d ^ 
stories of his boyhood, many of which Alarj- Ana lai- 

used in her books. , i 

llTien Isaac married, Robert Evans ret^,- 
father and daughter went to live in 
Here Marian (as she now ivrote her 
close friend of Charles Bray and his la - - ' Lj 

prosperous manufacturer, had forsaken con 
Christianity for his own system of ' v, 

until then a devout Calvinist, attempted o - ^ 
faith. Instead, Bray convert^ her to his 
losophy. One of Bray’s prmciples was ^ 
of consequences”: if you so^ gotw, . 
good; sow eiil and you will reap era. _ ^ 

Bray’s ideas greatly influenced ^ 

up attending church, much to her fat 
But she remained devoted to the spin , 
teachings, and during these years at 
lated D. F. Strauss’s ‘Life of Jesus 
Many of her novels are based upon the “ 
of defling moral Ians, and her lifelong 
ice to others showed her deeply religious 
Ixindon and a New Life 

After her father’s death, Alarian 
need of finding a new life. She j’, 
and nithout a career. Robert Evans ha 2 ^. 

a small annual sum, barely enough to ' 
translation of the ‘Life of Jesus’ had 
by John Chapman, and now the o 
offered her a post as assistant editor o 
minster Renew. 

The work completely absorbed her. ^ 

articles from well-known writers, re- 

to magazine form, read proofs, and i^ighota' 
views and articles herself. She often wor tie 

a day, but she still found time for Mcia , jjgthea 
leading writers and thinkers of the day. - ^ 

was George Henrj- Lewes, a fairly w 
not very successful journalist. 



331 


ELIOT, T. S 


Lewea’a wife had deserted him, leaving him their 
three young sons His plight at first aroused hfarum’a 
Bjmpathy and then her deep love Despite bia 
troubles Lewes had a cheerful disposition that bnght* 
ened Marian’s own somewhat somber nature In 1854 
she became his common-law wife in a union that lasted 
until his death Marriage was impossible because 
under English law at the time Lewes could not get a 
divorce without insurmountable difficulty 
Their first jears together were hard Lewes still 
sent his wife money, kept the three boys in boarding 
school, and supported his old mother He and Manan 
worked funou«ly at their wnting and managed to meet 
their obligations "rhey even scraped upenough money 
for a trip to Germany where Lewes gathered matena) 
for a biography of Goethe 

Success and Happiness 

Lewes soon recognised Marian ’s grow mg genius and 
urged her to try fiction Her first effort was a short 
story, ‘The Sad Fortunes of the Reverend Amos Bar- 
ton’ It was accepted by Blaekuoods Moga-tne tor 
the January 1837 issue Marian used her pen name for 
the first time and for some years no one but Lewes 
knew who George Eliot really was 
BlaclMood'i accepted several more stones and re- 
printed them in a book, 'Scenes of Clencil Life’ 
(1858) The book brought admiring teltere from 
Charles Dickens and others and George Diot’s future 
as a noielist was assured 

For the next 20 years eaoli new book by George Eliot 
was acclaimed by the critics and widely read by the 
public She published 'Adam Bede in 1859 The Mill 
on the Floss’ in 1S60, Silas Maraer’ in 1861 Rora 
ola' ai 1862-63, ‘Felu Holt’ in 1866 ‘The Spanish 
Oypsy'jftiraniaticpoera in 1868 ‘BrotherandSister’, 
aaoDneteequeaee in IS89, ‘ilidiilemsrcb’m 1871-72, 
'Darnel Deronda’ in 1876 and in 1879 ‘Essays of 
Theophrastus Such’ The books brought her an m- 
come of several thousand pounds a year George Diot 
and Lewes were able to h\e in a fashionable house to 
entertain their fnends, and to travel on the continent 
whenever they wished 

For this success she owed much to Lewes He re- 
lieved her of every possible burden and snniqrance, 
he managed her funds and dealt with the publishers 
His constructive criticism and encouragement of her 
work were mvaluable He achieved some success on 
hia ow n account w ith a senes of books on nature study 
and biology They spent many holidays gathering 
manne life specimens on the seashore and while 
George Ehot wrote, Lewes worked with his micro- 
scope and dissecting tools Lewes’s sons w ere devoted 
to George Ehot and considered her their real mother 
Their happy life together ended with Lewes's death 
m 1878 George Eliot wrote no more and for a long 
tune she mourned him deeply In 1880 she became 
the wife of John W Cross, a friend of many years 
Only a few months later, on Dec 22, 18SO she died 
Cross arranged her letters and journals into a ‘lafe’ 
published in 1885 This has been the mam source 
for succeedmg biographies 


EUOT, Thom IS STtAhN-* (bom 1888) “I am an 
Anglu-Cathohe in religion a classicist m literature, 
and a royalist in polities” T S Ehot so defined, 
and even exa^erated, his own conservatism The 
ideas of this important modem poet are perhaps tra- 
ditional but the way la which he expresses them is 
extremely modem Ehot was one of the first to break 
away from conventional verse forms and poetic Ian 
guage mtoa free expression of ideas For this leader 
ahip he n recognized as one of the most influential 
nnters of modem tunes 

Ehot was bom m Bt Louis Mo , on Sept 26, 
1888 His family had produced distinguished Ameri- 
cans since colonial days Torn Ehot was a frail, 
bookish boy more inclined to walk alone along the 
river than to play with other children He entered 
Harvard in 1906, completed his course in three years, 
asdenmedanM A deereeintJiefourtb Afteraycar 
at the Sorbonne in Pans he returned to Harvard 

Flirlher study led him to Merton College Oxford, 
in England and he decided to stay He married Vivi- 
enne Ilaigh Wood and worked first as a teacher and 
then m a bank Precise and moderate m his habita, 
he devoted his days to earning his living and his 
evenings to study and writing He liked cats and 
even wrote a book about them 'Old Possum’s Book 
of Practical Cat*’ (1939) 

In 1915 the verse magizme Poclry published Eliot’s 
first notable piece ‘The Love Song of J Alfred Pm- 
frock’ This was follow ed by other short poems such 
as ‘Portrait of a lady’ In 1032 appeared "Die 
Wasteland considered by many to be hie most impor- 
tant woik (Die meaning and influence of this poem is 
discussed m the article on American Literature ) He 
established his own magazine The Crxtenon and be- 
came an executive in an English publishing house 
Ehot became a British 
citizen m 1928 The 
same year he was con- 
firmed in the Anglican 
church His essays (‘For 
•fc. Lancelot Andrewes’, 

FJM . 1928) and his poetry 
““ ' (‘Ash-W'ednesday’,1930) 

increasingly reflected 
this association with a 
I traditional culture 

His first drama was 
'The Rock’ (1934), a 

I pageant play This was 

•-U- followed by 'Murder in 

the Cathedral’ (1935), 
a play dealing with the assassination of Saint Thomas 
Becket («e« Becket) ‘The Family Reumon’ appeared 
m 1939 and The Cocktail Party’ in 1949 This last 
play was especially popular m the United States The 
didogue m all these plays is wntten in a free but 
rhythmica] verse pattern Eliot won the Nobel prize 
for hteiature in 1948 He returned to the United 
States for visits and lecture tours but contmued to 
make his home m London 
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The GLORIOUS 
REIGN of 

ENGLAND’S QUEEN BESS 

E lizabeth i. Queen of Engl.4.nd (1533- 
1 603) . Elizabeth Tudor was 25 years old when 
she became queen of England. She rode at once 
to London from her country- home, traveling in 
a slow procession to give the people a chance 
to see her. Guns boomed, bells rang, and the 
people cheered her and scattered flowers in 
her path. Yet at the beginning of her reign 
(155S) England was in despair. The country had 
been weakened by war and religious strife, 
foreign trade had fallen off, and the treasury 
was empty. Spain and France were both power- 
ful and both wanted to rule England. The peo- 
ple of England hoped their j-oung queen would 
soon marry a strong man who would guide her. 

But EUzabeth at once took the government 
into her own hands; and, though she had many 
suitors, she steadfastly refused to marry. YTien 
she died, at the age of 70, she was still the 
"lurgin Queen.” By then rich and secure, 

England was enjojing its greatest literary period. 

English ships were sailing into all seas, and the 
island kingdom was set on a march that was to 
take it to first place among nations. 

Elizabeth’s Childhood and Youth , __ , 

Elizabeth’s father was Henr%- nil, “bluff Elizabeth I had a tall graceful figure and loved elaborate dress, la ^ 
Kinc Hal ” Her mntbpr Ifoc Ar.n„ r}„u ~ “rainbow portrait" by the Italian painter Zuccaro, she is 'rtannga 

rung nm. uer rnotner was Anne Bolejm, sec- embroidered with eyes and ears, symbols of her wisdom. In 
ond of Henry S sue wives. Henry’s first wife she bolds a rcunbow below the Latin inscription “Non smeso.c 

Catherine of Aragon, had given him only one ” ~ 


child, the sickly Alary. Henry wanted a male heir, 
so he asked the pope to annul the marriage. Because 
the pope refused, Henry broke away from the Roman 
Catholic church and set himself up as head of the 
church in England. Then he married Anne. He was 
disappointed that Arme’s child also was a girl. Before 
Elizabeth was three years old, he had her mother 
beheaded. Elizabeth remembered him as a thrilling 
person, but cruel and terrifj-ing (see Henrv, Kings of 
England). 

Henry gay e Elizabeth a house of her own in the 
country. At times he paid little attention to her. and 
her governess complained that the princess “hath 
neither gown, nor kirtle, nor petticoat.” Henrv did 
however, provide e.xcellent tutors, and Eli^beth 
showed a real love for learning. One of her tutors 
Roger Ascham, wrote; “Her perseverance is equal 
to that of a man, and her memory long keeps what 
It quickly picks up. She talks French and Italian as 
well as she does English. When she writes Greek 
and Latm, nothing is more beautiful tlian her hand- 
delights as limch in music as she is 

skilful in it. 

Hen^-’s third r^e, Jane ^.vmour, gave him a son, 
Edward. Henry died when Edward was ten vears old 


iris,** which means *'No rainl)ow trithout a snn. 
and the boy came to the throne as Edward IT. Eliza- 


auu iiiu uu\ lu me mruiit? as ^ 

beth and Edward were both brought up in Henry f 
new church. Their half sister Alary was brought tip a 
Roman Catholic. MHien Edward died (1553) AfaO 
became queen and at once made Catholicism the state 
religion. Alary suspected Elizabeth of plotting m 
the Protestants to gain the throne and had her im- 
prisoned for tyro months in the Tower of London. 

HTien Alary died, there were two claimants to Ihe 
throne of England. If Elizabeth did not succeed o 
the throne, the next heir was Alary Stuart of Sco 
land, a Catholic. Alary Stuart was about to be mar- 
ried to the dauphin Francis of Fiance. If -Ee won 
the throne of England, both Scotland and Englana 
would be joined to France. Philip II of Spain, ttauf 
a Catholic, threw his influence on the side of E a 
beth because he was jealous of France’s 
the Spanish ambassador hinted to Elizabeth 
she owed her throne to Philip. Elizabeth rep 
that she owed it to her people. “She is very m'rr 
wedded to her people,” the ambassador wrote, an 
thinks as they do,” 

Queen Elizabeth at Twenty-five 

Elizabeth at 25 was tall and slender. Her e\te 
were bright and her long pale face was crowned wi 
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a ma'js o( curly reddish hair Her health ivas eTCel 
lent and she loved ndinj; and shooting She could 
hunt all day and dance all night But she would turn 
from these pleasures to spend long hours with her 
secretaries read ng dispatches dictating and care- 
lully examining the aceounts She spoke m spicndd 
sentences when she addressed Parliament or the peo- 
ple With her court ers her speech was elegant and 
witty — and sometimes coarse becaure she liked a re- 
sound ng oath as well a s had her father She Uughed 
loudly when amused whenangpred she showed fun 
ous fits of temper She was vain of her piod hioks 
especially of her long beautiful hands and she loved 
extravagant dress and jewels She had a genius for 
diplomacy being both cautious and wily She under 
stood finance and was extrcmelj frugal in the expenses 
of go\ ernment She h ited w ar because it was wasteful 
of both men and money 

Tie young queen chose as her chef minster Sir 
William Cecil (lord Burghley) who was cautious and 
conservative 1 ke herself For 40 years he was her 
mainstay m both home and forego affaire Her favor 
itc court et was the charming and handsome Robert 
Dudley Earl of Leicester She was perhaps m love 
with Lewwtei but she seldom allowed b m to in 
fluence her judgment 

The Problem of Religion 

In relgious nutters EUzabeth steered a middle 
course between the extreme Protestants and the Cath 
olios She restored the Protestant service but re- 
tained many features of the Catholic church includ 
mg bishops and archbishops She hoped this compre- 
m w would produce umty in the stale but Oie Cath 
ol cx who formed a majority of her subjects were 
not reconciled From time to time some of them 
plotted with Spam or France to put Mary Stuart on 
the throne in place of Eliiabeth France and Spam 
were nvals and Elisabeth was usually able to play 
one oS againxt the other She even used courtship as 
part of her diplomat c game She refused to marry 
Ph lip II of Spam but held out hopex to more than 
one of his royal relatves when Pknnce seemed to 
threaten I^ter when Ph hp turned against Eng 
land Ehzabeth encouraged French pnnees To cut 
Scotland e t es with France she gave eecrel help to 
the Scott xh Presbvtenans She also aided the PitA- 
estant Netherlands when they revolted from Spain 

Mary Stu irt returned to Scotland in 1661 after the 
death of her husband Francis king of France In 
1568 she was compelled to flee across the En^xh 
border to axk Elizabeth s help El zabeth kept her a 
prisoner for 19 years Finally Mary was accuiied of 
bavuig a part in the so-called Dahin^ou plot to assa*- 
smate Elizabeth Parliament demanded her execn 
t On Ebzabeth signed the warrant and Mary Staurt 
lias beheaded m 1587 {see Mary Queen of Scots) 
la the last years of El zabeth s reign Catholics were 
cruelly persecuted and many were put to death 

Defeat of the Spanish Armada 

Darmg the first 30 y ears ol Ebzabeth s trign Eng 
land was at peace Commerce revived and Eng lish 
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ships were boHly venturing across the seas to the 
West Indies There they came into conflict w th 'Ipa n 
and Portugal which owned and ruled the whole New 
World and claimed a monopoly of trade English 
smugglers broke through the blockade and made huge 
profits by sell ng in the \V est Indies Negroesthevhad 
seized in Afnca John Hawkins Sir Francis Drake 
and other Engl sh seamen also waylaid Spanish ships 
on their way home and seized their gold Ebzabeth 
aided the Enghsh pnvateers with ships and money 
and shared itv their profits and stolen treasure 
Philip II finally decided to put an end to these 
attacks by invading and conguenng England 

After years of preparation Philip assembled a 
great fleet of his best and largest W'arships called 
by the Spansh the Armada (that ix fleet) In 1588 
the Artiuda sailed into the Enghxh Channel The 
English were waiting for them and at once put out to 
sea Their ships were of newer design smaller than 
the Spansh galleons but faster and more heavily 
armed In a n ne-day battle they inflicted terrible 
losses on the enemy The ships that escaped ran into 
bad weather and only a few returned to Spam (See 
of«o Armada Spaiu’h) English ships then earned the 
war to Spain \\'hen the struggle ended— after the 
death of both El zabeth and Fhil no Spanish fleet 
dared to contest England s comnund of the seas 
England a Golden Agt 

The moxt splendid period of Enghsh literature 
called the Elizabethan Age began m the bter years 
of Eliabelhs regn Francs Bacon wnter of the 
Essays wax one of the queen s lawyers Edmund 
Spenser wrote the Faene Queene m her honor 
Shakespeare acted before her but at the t me of her 
death he was still a young man and had not yet wnt> 
ten his great traged es Ebzabeth enjoyed plays but 
there is no evidence that she appreciated Shake- 
speare e gen us nor that Shakespeare apprec ated her 

Elisabeth wax 65 years old when the Bpamxh Armada 
was defeated Her joy m the victory wax soon fol 
lowed by gref because her great favonte Leice«ter 
died a few months bter In 1593 her faithful minister 
Lord Burghley passed away In her court appeared 
young men — Sir Walter Raleigh brilliant and adven 
turous and the Earl of Essex a handsome young 
soldier Essex fell from favor and El sabelh had him 
executed for trying to st r up a rebelhon agamxt her 
She died two yean bter m 1603 at the age of 70 
and was buned with great magmficence in West- 
minster Abbey Mary Stuarts son James VI of 
Scotland was procbimed James I of Engbnd thus 
Qmtmg the crowns of the two kingdoms 

Tbe things we think of chiefly as marking the reign 
of £1 zabeth are the rehgious question the defeat of 
the Spioish Armada and the flounshmg of 1 terature 
Also important however were hundreds of bws 
on shipping commerce industry currency reform 
roads poor relief and agriculture These bws shaped 
the polii^ of England for more than two centuries 
after Ehtabath a re gn had ended (See also Enghsh 
History English Literature ) 
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QUEEN ELIZABETH 



Elizabeth is S feet 4 inches tall. Her 
ej es are blue and her hair is Ught brown. 
This picture was taken in 1951. 
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E lizabeth II (born 1926). Like Elizabeth I of 
England’s Golden Age. Elizabeth II came to the 
throne nhen she was 25 } ears old “A fair and youth- 
ful figure,” said Winston Churchill, “pnncess, wife, 
and mother, is heir to all our traditions and glories.” 
The young queen had already n on the affection of the 
British people by her cliarm and 
thoughtfulness, her modesty and 
simple dignity. On her 21st birth- 
day she had broadcast from South 
Africa; “I declare before you all 
that mj' whole life, whether it be 
long or short, shall be devoted 
to your sennce and the service of 
the great impenal fatmly to which 
we belong.” 

Elizabeth’s father was .Albert, 

Duke of York, second son of George 
V. Her mother w as Lady Elizabeth 
Bowes-Lj'on, a member of the Scot- 
tish aristocracy. Pnncess Eliza- 
beth was born .April 21, 1926, at 
the London home of her mother’s 
parents. Lord and Lady Strathmore. 

Five weeks later she was liaptized 
at Buckingham Palace and chris- 
tened Elizabeth Alexandra Maty, 
after three queens of her countiy. 

She was four years old when her sis- 
ter, Margaret Rose, was bom (Aug. 21, 1930). In spite 
of the difference in their ages, the two little princesses 
enjoyed a close companionship. Margaret Rose was 
lively and mischievous. Elizabeth (called Lilibet in 
her childhood) was rather serious and thoughtful. 
Childhood of the Little Princesses 
The family’s London home was a large A^ctoiian 
house at 145 Piccadilly. Summer vacations were usu- 
ally spent in Scotland and week ends at the Duke's 
countrj' house. Royal Lodge, in Windsor Great Park, 
25 miles west of London. Here the children had a play- 
house, a gift of the people of Wales. Its name was “Y 
Bwthjm Bach,” or The Little Thatched House. It was 
complete with small furniture, linens, electric lights, 
plumbing, and windows that opened and shut. Since 
only children could stand up in it, the princesses them- 
selves cleaned it and kept it in order. 

The little princesses did not go to school but were 
teught by a governess, Aliss Marion Crawford, a young 
Scottish woman. Their daily routine varied little 
froin day to day. Elizabeth, at the age of five, rose 
at SK o clock and went out for a riding lesson with 
a groom. After breakfast she and her sister went to 
their parents; room. They spent the rest of the mom- 
mg wnth their governess. After lunch thev had les- 
^ns in French, voice, and piano. In the'aftemoon 
they pla^d m the garden, usually with their gov- 
erness. They would become so absorbed in their 
games of hide-and-seek or "sardines” that thev seldom 
noticed the people who would gather outside* the gar- 
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den fence to watch them. They rarely had the com- 
pany of other children, but they had manypcts.parti''- 
ularly horees and dogs. Occasionally their goienite: 
would give them a special treat by taking them fora 
ride in the Underground railway or on top of a ho- 
They dressed simply, in cotton dresses at home and in 
plain tweed coats, berets, andivalk- 
ing shoes w hen they w ent out Thei 
were put to bed veiy early, after an 
evening lisit with their parents 
Heiress to the Throne 
at the Age of Ten 

Elizabeth’s carefree dai» ended 
in 1936. George V, her grandfather, 
died early in that year, and before 
the year ended her Uncle Daidd 
(Edward YHI) abdicated. Eliza- 
beth’s father then became king, as 
George VI. and Elizabeth became 
heiress presumptive to the throne 
(see Edward ATII; George IT. The 
family moved into Buckingham 
Palace, the royal residence, which 
was more like a museum than a 
house. From the princesses’ rooms 
in the front, it was a five-minute 
walk to the garden in tlie rear. 

From this time, Elizabeth be^ 
to be trained for her future duhes 
From her parents and her grandmother, Queen Maff' 
she learned court etiquette and diplomatic practicfe 
She studied the geography and histoiy of the Comr 
monwealth countries and the United States and 
driven to Eton College for private lessons in con' i 
tional law. She disliked arithmetic, and Queen - a - 

decided she would have little use for it. , 

Elizabeth was 13 when the second B'orld War ro 
out (1939). The ne.xt year bombs began to fall on 
don and the princesses were sent for aafot} o - 
- • On Oct. 13, 


grim fortress of Windsor Castle. On Oct. / 
Elizabeth returned to London to make her firet * 
cast, from a room in Buckingham Palace. In a ^ 
confident voice she told children ever 3 'where t 
children of Britain were “full of 
courage.” Before the war ended, she joined the 
en’s branch of the army and took training as an 
mobile driver and mechanic. u, 

Elizabeth had the priidlege, often denied to ro. 
of manying a man she loved. During the ' ( 

Piince Philip, a blond handsome officer in t . 
navj*. Philip was bom June 10, 1921, on 
island of Corfu. As a son of Prince Andrew o 
he was in line for the Greek throne; but ke 
Greek blood. Through his mother, Pracess AUk- , 
was descended, like Elizabeth, from Queen > 
England. He had been educated in Scotland iro 
care of his uncleand guardian, Earl T'lodntbattem 
As soon as the war ended, Philip became a ^ 
xisitor at the palace, coming in, the govemfe^ 
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“like a refreshing sea breeze.” Before the king an- 
nounced the betrothal of the young couple, Philip 
dropped his title of prince to become a British citizen 
and took his mother’s family name, Mountbatten. 
The king then created him Duke of Edinburgh. Gifts 
for the young couple poured into the palace from all 
over the world. On Nov. 20, 1947, they were married 
at Westminster Abbey. A son, Prince Charles Philip 
Arthur George, Duke of Cornwall, was born Nov. 14, 
1948, and a daughter. Princess Anne Elizabeth Alice 
Louise, on Aug. 15, 1950. 

Elizabeth Is Proclaimed Oueeti 
Even before she became queen, Elizabeth served the 
government as a skilled ambassador. In 1918 she vis- 
ited Paris and was acclaimed by the French people. In 
1951 she and her husband made a six weeks’ tour of 
all the provinces of Canada and then flew to Washing- 
ton, D. C. (October 31), for a brief xusit with Presi- 
dent and Mrs. Truman at Blair House. 

The royal couple were just beginning a five months’ 
tour of the Commonwealth countries that was to have 
taken them to Cejdon, Australia, and New Zealand, 
when George VI died (Feb. 6, 1952) and Elizabeth au- 
tomatically became queen. She and her husband were 
in a hunting lodge in Kenj-a, East Africa, when they 
received the news. They started at once by plane for 
London, and on February 8 the new queen took the 
oath of accession before the Pri\y Council. 

The brilliant pageant of the coronation took place 
June 2, 1953. ^lore than a million cheering people 
lined the five-mile route of the royal procession to 
Westminster Abbey. 'The queen rode in the gilded 
state coach. In a long and solemn ceremony, the 
Archbishop of Canterbury anointed the queen on her 
hands, breast, and head. Then the regalia of her 
au^ority were brought to her; and finally the Arch- 
bishop placed on her head King Edward 's'crown. She 
was crowned queen not only of Great Britain and 
Eorthem Ireland but of the independent states of 
Cariada Australia, New Zealand, the Union of South 
Afnca, Pakistan, Ce 3 don, and about 50 other lands of 
the largest political group in the world. In 1953-54 
the Queen, aecompanied by the Duke of Edinburgh 
made a srs-month tour around the world to visit the 

strengthen the ties 
that bind them to the “Crown.” (See British Com- 
monwealth and Empire.) 

Elizabeth, N. J. Ever sinee its settlement in 1665 
Ehzateth has grown because of its nearness to New 
Vork City and New York Bay. At fimt it was a farm 
center and sold its produce to Manhattan. Todav 
It IS one of Greater New York’s residential and 
industnal centers. It is the southernmost of the 
dosely budt cities on the New Jersey shore of New 
York Harbor. Newark adjoms it on the northeast. 
To the east lie the waters of Newark Bay and Staten 
Island Somd Staten Island is reached by ferry or 
over the Goethals Badge. ^ 

The English won the area from the Dutch in 1664 
and the ne.xt j^ear Philip Carteret came to it as the 
hrst English governor of New Jersey. It is said he 


named the site Elizabethtmvn, for the wife of his 
cousin. Sir George Carteret, one of the New Jersey 
proprietors. Elizabeth was the New Jersey capital uatil 
1686 when the government moved to Perth Amboy. 
The first industries were gristmills and sawmills. A 
breweiy-, shipbuilding j'ard, and tannery were soon 
added. Oj-ster gathering and fishing also prorided 
occupations. During the American Revolution, British 
soldiers from Staten Island often raided the torni. 

A highway, and later a rail line, linking New York 
and Philadelphia, ended at Elizabeth; ferries con- 
nected the town with New Y^ork. Jersey City eventu- 
ally became the more important terminal. In 1873 a 
sewing-machine factoiy began operation, and sening 
machines are still an important product. Other mod- 
em manufactures include furniture, printing piwses, 
refined petroleum, chemicals, clothing, and machineiy, 

The countj’’ historical society maintains a museum 
in the Elizabeth courthouse. Boudinot House, built 
about 1752, was the home of Elias Boudinot, a prea- 
dent of the Continental Congress. The Belcher Jlan- 
sion, built about 1742, still stands, Princeton Uni- 
versity was established in Elizabeth in 1746 as the 
College of New Jersey'; later it was moved to Newark 
and then to Princeton. 

Elizabeth is the seat of Union County'. In I”* 
King George II chartered Elizabeth a free Imrough 
and town. In 1789 the state incorporated Elizabeth 
as a town and in 1855 granted it a city charter. Its 
wharx’es and docks, in a part of the city called Ehza- 
bethport, are under the Port of New York Authonty. 
The city is governed by a mayor and council. (Seejlso 
New Jersey.) Population (1950 census), 112,817. 
Elk. M’hen Americans and Canadians use the name 
“eUc” they usually' mean the big deer wliich the Shaw- 
nee Indians called wapiti. The European elk, on t e 
other hand, is an animal almost identical with t e 
moose. Thus, when the English speak of the American 
elk, they usually' mean the moose. Efforts to PC‘ Jl® 
end to this confusion by bringing the 
into popular use in America liave so far failed. 1 
article, then, deals with the elk, American style. ( 
the elk, English style, see Moose.) , 

The elk in question is the second largest meir^r 
the deer family, the moose being the largest 
The male elk is about five feet in height at 
shoulders and may weigh from 600 to 800 
Head, neck, and chest are dark brown; the rest o 
body is pale brown except for a large white pate ^ 
the rump. Its backward-sweeping antlers 
spread of three to five feet, with five to seven p^ 
on each branch. The cow elk weighs from 5w 
600 pounds and has no horns. , . 

Elk once wandered over most of the United ^ , 

and southern Canada. After the continent was se 
they disappeared in the East, but they are still P e 
ful in the Rocky Mountains. Because of prot^ 
given them by game laws, they have increa^ 
fast for their food supply in some regions. Li '6 
other deer, they feed on plants, chiefly 
leaves. They compete with domestic livestock for P 
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ture and overgraiing has become a prob- 
lem Many elk 8tar\e m winter Some 
herds ha-ve to be fed hay at government 
expense Hunting la permitted in season 
to reduce the numbers of the animals 
EUr roam the r raaige m herds moving, 
from the higher lands to the valleys n 
ttuiter During the mat ng season m the 
fall fights between the mates are com 
toon T1 ey challenge one another mth a 
farreichmg bugle call ahgl pitched 
trumpetmg that slides do\n the scale 
into a deep roar The t \o an mala fare 
each other about 20 feet apart paw tl e 
ground and then crash together Bellow 
ng with rage they repeat this again and 
again until the weaker one goes down 
Rarely is the loser k lied but occasionally 
the antlers of the fi^htera lock together 
and both d e of starvation 
In \Iarch the hulls lose their antlers 
but with their sharp front hoofs they can 
still defend the r band from wolves 
mountain lions and bears In May or 
early June each cow will give birth to one 
two Or occas onally three white-spotte 1 
calves The gestation period ranges liotn 
249 days to 20” days By fall the bulK 
antlers 1 ave grown in again and fight ng 
IS reieved 

The Bcient fie name of the elk nr wap ti 
IS Cenua eanadt7\na In contrast to the 
flatr'home 1 moose its antlers are round m 
cross section A dvarf species {Ceruu* 
nannodat) is found in Kem County Cal f 
Elm The American or white elm is a 
tree dear to all familiar with ^ew Eng 
land and is famous m American h story 
The Wash ngton elm at Cambridge 
Mass under which Waahni,ton stood 
when he took command of the Amer an 
army anl the elm under which IVilliam 
Penn made a tieaty with tl e In bans are 

notable examples Tie Amcncanelm sa __ 

nugn Scent tree sometimes towering to croswThis 
125 feet Its height and its great arching 
limbs present a most stately and graceful appearance 
In tnany Amer can towns the long arms reach well 
across the wide roadw ays Such elms are giants in sue 
Many specimens have trunks exceeding six feet in 
diameter The range of the spec es is from Newfound 
land to Florida and westward to the Rocky Moun 
ta ns In recent years eaterpillars of the gipey and 
brown ta I moths and Dutch elm bbght and other tree 
<1 seases have done irreparable damage in spite of mil 
lions of dollars spent by the state ancl national govern 
ments in combatmg them As a result some of the 
finest specimens of these once glorious trees have 
been destroyed 

The slippery elm {also called the moose orred elm) 
la another American species Its inner bark has a 
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pleasant taste and becomes slippery or slimy when 
chewed It once was supposed to have mwdicmaV qua! 
lies The tree grows to 60 or ’"0 feet in he ght and 
has a broad flat cro vm and spreading branches 

The rock elm {called in some places the cork or 
hickory elm) is found from Canada south to Tennes- 
see and west to Nebraska It is d at ngu shed by small 
corky rsdges on its twigs The winged elm orwahoo 
of the southeastern states is a much smaller species 
seldom growing h gher than 50 feet Found only 
from Missssppi and Arkansas west tn Texas the 
cedar elm (sometimes called the basket elm) blossoms 
in the autumn 

The Eng! sh elm is nat ve to western and southern 
Europe It is somewhat taller than the American elm 
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but looks stockier because it has a compact oval head. 
It staj'B green longer than the American elm. 

The wood of the elm is hard to spht, bends easily, 
and holds nails. Hence it is used in the manufacture 
of boxes, staves, crates, tools, and furniture. 

Scientific name of American elm, Ulmus americana; 
slippery elm, Ulmus fulva; rock elm, L'tmus Ihomasi; 
winged elm, Ulmus alala; cedar elm, Ulmtis crassifoHa; 
English elm, Ulmus procera. Bark .ash.v gray, rough. 
Leaves alternate. Floixers inconspicuous, in drooping 
clusters. Fruit ringed, fiat, enclosmg nuthke seed. 
El PA'SO, Tex. In the westernmost comer of Te.xas 
on the Rio Grande hes El Paso, a main gate- 
way between the United States and ^lexico. To the 
vest IS one of the tvo Invest passes through the 
Rockj' ilountains — a natural avenue for railroads. 


After the first railroad arrived in ISSl the city grew 
rapidly. It is nov sen-ed by six railroads, including the 
Xational Railvajs of ^Mexico, sex'eraf air lines, and 
highways. Across the Rio Grande, at Juare 2 , begins the 
histoiic Central Highway of Mexico to Mexico City. 

El Paso is the largest city on the Mexican border. 
It has no rival in size or commercial importance within 
a radius of 500 miles. From the rich surrounding lands 
irrigated by Elephant Butte Dam come fruits and veg- 
etables for canning and cotton for manufacture. Cop- 
per and lead oies from Xew Mexico, Arizona, Colora- 
do, and northern Mexico are shipped here for smelting. 
Other industries are oil refining and meat packmg. 

^ Reminders of Old Mexico add charm to tliib interna- 
tional city, and Spanish is heard as coramonlv as Eng- 
lish. Its altitude of 3,762 feet and its dr>', varm cli- 
mate drav thousands of xisitors seeking health and 
recreation. Texas Western College, a branch of the 
umx-ersity of Texas, is here. Xear-by military instal- 
ktwns are Fort Bliss, Biggs Air Force Base, and 
i\ Ilham Beaumont Army Hospital. 

El Paso, Spanish for "the pass,” is named for a 
break m the mountams. Spani=:h e.xplorers came here 
m the early 16th centuiy. In 1659 the mission of 
Auestra ..eiiora de Guadalupe vas established just 
^uth of the Rio Grande. In 1827 settlement was 
made within the present limits of El Paso The citv 

^ Sovemed by a coin- 
^sion. Population (1950 census), 130,485 

Emancipation proclam.^tion. One of the most 
memorable proclamations ever issued in tlTs 

802 Lincoln on Sep“ 

1862. It announced to 3,000,000 slaves that U their 

WsVafth^ ^ tL?co^;g S 

rears Daj, they should then be free TKq u i- 

Sra^^dYd™" Lfi^coln’to Sre tWs' 

step and had severely cnticized him for refusinir to 
do so; but Lmcoln had replied “Ar,, r, '^“hsmg to 
ject is to save the Uifiorand not eith 


the world in behalf of the Union. Freeing the slaves 
would do this. Lincoln had accordingly dravn up his 
proclamation in July 1862 and laid it before the Cabi- 
net. All but one of the members agreed with his 
policy. Seward approved, but urged that the prccb- 
mation should not be issued at that time, for the 
Northern armies were being defeated and it would 
seem that the North was appealing to the slavra for 
aid instead of aiding them. Lincoln agreed to the 
postponement, but vowed that as soon as the Con- 
federate troops were drix-en out of Marjdand he would 
issue the proclamation. The occasion came with the 
victorj- of .Antietam, on September 17, and a prehmi- 
narx' proclamation was issued on September 22. The 
slaveliolders paid no attention to its warning, and so 
on Jan. 1, 1863, Lincoln issued the final proclamation. 
And from that rich and sunny land 
The song of grateful millions rise. 

Like that of Israel's ransomed hand 
Beneath Arabia’s sUcs. 

— XVHirnER 

The final proclamation did not apply to the border 
states xvluch xvere not in rebeUion, and it could not be 
enforced in the regions held by the Confederate troops. 
But as soon as the Northern armies captured a i^on, 
the slaves there were given their freedom. The re- 
maining slaves in the United States vere freed by the 
13th amendment to the Constitution (ratified Dec. 
18, 1865), which decreed that “neither slavery nor 
inx'oluntarj' servitude, except as a punishment for 
crime v hereof the partj" shall hax’e been duly con- 
x'icted, shall exist within the United States, or any 
place subject to their jurisdiction.” 

Embargo acts. The most famous historical cam 
of embargo in the United States occurred in ISOi- 
1808. England and France xvere engaged in a long and 
desperate var, growing out of the French Eexolutiro 
and the ambitions of Napoleon. England interfere 
xrith neutral X'essels going to ports controlled by me 
French, and Napoleon ordered that ships vHch 
obeyed the English orders should be seized. Amencan 
commerce suffered severely. Hoping to bring one or 
both countries to consider the rights of neutrals, Con- 
gress passed a Non-Importation Act in 1806, 
ding the entrance of English goods, but it proved 
ineffectix'e. Then upon the recommendation of 
dent Jefferson an Embargo Act was enacted (Dec 2, 
1807) forbidding American vessels from putting to sc-i 
in the hope that lack of American products wou! 
bring the other nations to terms. , 

The embargo made little impression on Englnn 
and France, but almost mined American commeitt- 
In port towns, "not a box, not a cask, not a band, 
not a bale was to be seen on the wharves, where paS 
had begun to grow luxuriantly,” and New 
talked of seceding from the Union. Although 
embargo was repealed, its ill effects were long m 
appearing. It did not even sax'e the United b a ^ 
from the necessity of protecting its rights by force o 
arms in the War of 1812 (see War of 1812). 

In the American Embargo Act of 1807, 
embargo meant a prohibition by law upon the expo 


goods In the first World War belligerent nations 
and many neutrals placed embargoes on rvar materials 
The term was also loosely applied to Britain’s policy, 
in the first and second World Wars of attempting to 
prevent neutral nations from transshipping goods to 
and from Germany. In 1935 Congress prohibited the 
evporl in wartime of “arms munitions, and impl^ 
ments of war” for use by belligerents In November 
1939 Congress repealed (Jus "arma embargo " la 1951 
the United Nations resolved to ask member nations to 
cease shipments of strategic materials to Communist 
China (See also Blockade, International Law ) 
Embossing Figures produced upon metal leather, 
paper, textiles, cardboard, wood, and similar mate- 
nals, when raised aboxe the surrounding surlace 
are the products of embossing It is one of the old 
est ol tbe arts, and beautilul examples have come 
down from very early times It is widely used on 
leather and cloth in the making of fine bookbindmgs 
Figures that are raised on suitable matenaLs pnn 
cipalty sheet metals, brass silver, and gold, may be 
hammered from the 
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Embroidery One of the most common forms of 
decorabve needlework, which is found in almost every 
home today, la called embroidery Table and display 
Imens aa well as women s and children’s garments 
often show examples of this art 
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reverse side This 
process, called rs- 
pouti4, a French 
word meaning ' beat> 
e& back,” was known 
to craftsmen of the 
ancient world Re< 
poussd is chiefly a 
hand process, but it 
IS now often done by 
machines Two dies 
are used one has the 
figure mast, and the 
other, or counter die, 
with the figure raised, 
forces the metal into 
the inset die Come 
ate made by dies 
that compress the 
metal disks and leave 
a raised design on 
each side 

Another process in 
which the design 




pressed into the material w called chasing This » 
t^Ven done on metal and leather work Pressed mclaJ 
contamers such as tea or coffee pots, or ice pitmens, 
are embossed by placing them inside metal counto- 
dies that have the figures inset The object to be «ii- 
bossed 13 fiUed witb water under great pressure, and 
the water transmits the pressure to the metal forcing 
It into the design in the counter die 
Embossing in needlework is done by making many 
stitches Over a pad of felt, wool or other matcnal cut 
m the desired shape Sometimes figures are pressed 
into wood, when the wood la planed and then soaked 


I Embryology The buiU- 
ing of an animal s body is one 
of the marvels of nature An 
insect a fish or a bird begins 
developing as an egg, and. 
as the body takes shape, each 
tissue and each organ is formed 
, of the materials contained 
I within the egg 
I After three weeks’ incuba- 
tion of the hen’s egg for ex- 
I ample, the young chick steps 
_ . into the world with heart, 

a~(tai> dtspUn extmpKs o( (b«da^t«i7 cm hrun, eyes and other organs 
far«/ocwhiclita<li*li*»l'’_“g'y”(«<^«^^Aa^«m- all formed Progs' eggs, laid 
a the water, undergo similar 


The crillsmaa 

(poitom) puis {nnstog tooche* vo • fane leather hmdmc 

changes without any care from the parent, tadpoles 
hateJi tiom them, and in due course of time these 
tadpoles grow into frogs, with a different kind of 
body Even tbe warm blooded mammals which are 
bora alive, start as an egg within the mother’s body. 
But instead of being laid, to hatch m the outside 
world, the egg is kept sheltered until the new individ- 
ual 13 developed , and it is able to exist as a fully formed 
creature from the moment it is born 
The hen’s egg is large, because there is a large 
quantity of food yolk stored up for the use of the 
growing chick The frog s egg is smaller, because it 


m water, the depressed parts swell above the mir- contains 1ms yolk Some eggs— for example those of 
rounding surface Metal cut by dies in the mdnstnal starfishes— are smaller than pinheads Some eggs c?" 


arts 18 also said to be embossed 


only be seen with the microscope. 
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true starting point of the chick is a tiny ceU 
within the egg— so small it can be seen only under a 
microscope; and when we look to other animals we 
Md that all of them, no matter how complex, start 

frTti! . Between that simple state 

Md the fully formed animal there are many steps. 
Therefore the adult stage of any animal represents the 
iast step m a long series of changes. 

n we could only foUow these, step by step, we 
Jould understand aU about the construction of ani- 

St,"” 11 Bie stages by 

» 

It is an important fact to keep before us that thp 
rudiment of aU life is a ceU (see Cell). Tf we look 
upon cells as the bricks of organic architectme tfe 

»d dndde; ..d .h.„by . “f S 
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‘The SAGE of CONCORD 

1 

srsaMrS 

S«d^»JrdVi| 

turn to ^ again and again for refS- 

I'ew have accounted his messace nf 
resolute self-rpi;ar,/.o rne..sage of 

SntC® generations 0^ 

fhe £ly^oof^*le"^ Xt'Sg *“'= 

Tio 3 , .‘I ”* 


arises. These cells arrange themselves into definite 
lajere and it is from these layers that all parts of 
the body are formed. 

n the first half of the 18th centui^rior this rieirof cell 
development to replace the earlier view that the ani- 
mal existed already formed within the egg, but ms 
exceedingly minute, and that development confided 
m the expansion or growth of this animal in miniature 

ThenKE.vonBaer(1792-1876),thefatherofniodem 

embryology, showed that all the tksues and organs 
come from cell-layers or germ-layers. One lajergiies 
° another to skin or feathers or fur, and 

a tlurd splits and from it come the infernal or^, 
germ-laj'er theorj'. 

Other scientists broke down the rigid line that iras 
supposed to separate vertebrated and invertebrated 
anmals (those with backbones and tho=e without) 
and indicated how' higher tj-pes had been deielopd 
from simpler ones. The chick, and for that mat- 
er man himself, in the embrj'o has gill clefts hte a 
sh. ^ These disappear but they give clues leadmg to 
the time when all were water-breathers and had u.-e 
or gijls. ^ Thus embrj'ology retraces fife's bbtory, 
contributmg important eridence in support of the 
belief that the higher animals have been evoh ed grad- 
ual from the simpler ones. (See Evolution ) 
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WALDO EMERSON 
The Teacher of “Self-Rehaace” 


Through all his earlj’ years Emer^a 
had been a quiet unobtrushe self- 
contained person. He thought much, 
WTote a b’ttle, and said less. He was 
genial and kind in his attitude toward 
people around him, but he was always 
most difficult to kmow intimately 
His early married life was happy; and 
for the first 30 jmars of his life he seemed 
destined to follow peacefullj’ in the 
footsteps of his ministerial ancestry- 
But underneath the quiet exterior was 
a steadily growing resoh'e which was 
to separate him from fhe church 
person found that even in the simple 
ritual of the Unitarian service there 
was much to which he could not agree. 
He resigned his position as minister. 


— ana -p *• greatly to his relief. 

-= .w. scnoiar.m-n received died IBsyoungwife 

he preferred to seek early davs nrr»,-r. Emerson’s own health broke down 

to foUowmeekly the paths laW ‘^•“n hfeditem ^ Europe, saw the wonders ri the 

On leaving college Emer-; V his teachers, he mof countries, and visited England. There 

school for awhile and theVsb,^“f^‘' ^ ^ brother’s LanXr *r°f m *^^Sreat men of letters of the day: 
IS preaching, howevpr ^°F ministrv. Oarlvl ’ Jofin Stuart hlill, and abme all. 


school for awhile Ld theuRf ^ ^ brother’s 
^ preaching, ho4“t wSf 
health and he was forced to go South n * 
he accepted a Unitarian pastmate i J’-R ^ 

arried to Miss Ellen Lom'sa Tucker^°^ und Was 


P , , ’ '-“''-“uge, jonn fttuart Mill, ana_- 

■ ^ he admired more than any. But it is 

lifti°'i* ^ travel and great men meant but 

niiLr u j ™®Tson. He said in his essay on ‘Nature, 
lanH “The difference between 

“scape and landscape is small, but there is a great 
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difference in the beholder ” Aa for the men, they erften came to scoff and remained to listen, much im- 
eeemed to him mfenor in intellect, e'ccept Caiiyle, pressed Emerson the man held them He was a 
with whom he corresponded for many years man of charm and vigor, he had a style which is 

OnSept 14, 1835, he married Miss Lydia Jackson imequaled Oliver Wendell Holmes said “No 

Previously he had purchased in Concord a house one who ever heard him speak will forget the play of 
with a pretty garden attached, and there surrounded his features, the lighting up of his eyes with a rapt 
by bis laiQily, he passed the remainder of bis life, inner dlumination, the emphatic stamp of his foot 
save for the breaks occasioned by lecture en^ge* wdien some weighty thought required enforcement ” 
ments and two journeys to Europe kVhen hw Inthematlerof stylehesfandssupremeforhispower 
house was burned, in 1872, a nation-wide popular of saying much in little, of so phrasing his thoughts 
sulscription was t^en and the funds used to rebuild that they sparkle and glow Every sentence seems 


He died after a short illness 
Apnl 27, 1882, and was buried in 
Sleepy HoUow cemetery on the 
outskirts of Concord 

To understand Emerson a aloof- 
ness from men and events one 
must gra'p his way of thinking 
He believed that great truths come 
to us by intuition — that i^ that 
they come to us unbidden Furi- 
ous striving avails us nothing 
truth comes gently and unawares 
Most modem philosophers do not 
agree with Emerson, they think 
that truth may be reasoned out 
Besides, they are interested m the 
working out of truth in relation 
to human life, while Eraer'on was 
always on the alert for the first 
dawning He never finishes but u always beginning 
and hia beginnings have been inspirations to the 
peo^e of two contmenta 

How are men to arrive at truth? Emerson gives 
his answer in ‘Self Reliance' "To believe your own 
thought to believe that what is true for you m your 
private heart is true for all men— that is genius 
Speak your latent conviction and it shall be the uni 
rer'al sense, for always the inmost becomes the 
outmost — and our first thought is rendered back to 
us by the trumpets of the last judgment ” “God is 
in eiery man ” The last phrase is the keynote of 
what 


EMERSONS TSIBOTC TO BEAtlTY 


"TFkerewr snoto /oil*, or uwler 
or inidt fi)/ aheraer day 
and night meet in bnlight aher 
ever Ote Hue heaven u kunj) by 
clouds, or town until Itari, itiier- 
ever are forms with trantparenf 
boandanet, wherever art outiels 
into celeuinl tpaee, itiieteveT u 
dufiffcr, and awe, and lave, there 
u Beauly, plenteous as roin, ehed 
far thee, and though thou ehotddet 
walk the world over, Ihou shall 
not be able to find a tondUum 
inopportune or ignoble " 


called the “transcendental movement, 

that faith in the “inner light’ of which Emerson m stamping mills It is then sifted to various degrees 


good as the one it follow s This 
IS true of his poetry as well as his 
prose — that is the power of stat- 
ing truth m sharp relief His 
poems are among the greatest ever 
WTitten m America 
Emerson hea been criticized for 
the lack of organization or plan in 
his essays But we must remember 
that he never tried to put plan 
there One might say that he was 
too honest He said what he had 
to say, as it came to him, and 
consideTed himself as the mouth- 
piece Emerson is still read— he 
is read more and more as the years 
go on, while many of bis critics are 
forgotten 
&DersoB’f principal work* are 
'Essay* Fir*l 6«ri*>' (]S41) Essay* BecondSetiss (1914), 
poems (1947 19SS) Representative Men (I860} Ekiglish 
Traite’ (1866) Tbe Conduct of Life* (1860) Society and 
Solitude’ (1870) 

£mlry Inoutward appearance emery has nothing 
10 common with the sapphire and other precious 
stones to which it is related It is a dense, opaque, 
dull substance, like a fine grained iron-ore ranging 
locolorfromreddith brown and gray to blue black It 
IS found in large bowlder like masses in Asia Minor and 
on Naxos and some of the other islands of the Grecian 
archipelago Small amounts are found in the United 
States The rock is made ready for use by break- 
ing it into lumps and crushing these to powder 


the chief exponent 
kVhen Emerson returned to Amenca he had begun 
to lecture and to write freely He edited The Dial, a 
paper which spoke truth fearlessly, for a few years 
Harvard asked him to give severat addresses, one 
which ‘The American Scholar , was called by Oliver 
Wendell Holmes “our intellectual Declaration of 
Independence ’’ His lecture tours carried him all over 
the country In those days, one must remember, 
travel was a senes of hardships and inconveniences 
Emerson reached a large number of people, most of 
whom did not understand him at all 
There was something more than truth that drew tbe 
crowds It holds us now when we read the essays 
m a qvuet room , it holds all those who turn to Emer- 
Mn for enlightenment. In the early days people 


of fineness As emery powder is one of the hardest 
natunil substances, it la used for cuttmg and polish- 
ing many kmds of stone Glass stoppers are ground 
mto them fittmgs with it Plate glass is ground 
Bat by its means ’ffbeu used for pdfis'nmg metals, 
it is spread on some kind of surface to form emery- 
paper, cmeiy cloth, or emery sticks Emery wheels, 
us^ for grinding, are a mixture of emery powder and 
aome cementu^ substance 

Ekneryisan impure variety of the mineral comndum, 
whiehischefnicallyanoxideof alummum The beau 
tifully colored crystalline varieties of corundum are 
known as sapphire, oriental ruby, oriental topaz, etc 
Gorundum in less beautifully colored forms is used 
Vik a emery for grinding and polishing Ontario la the 
chief sooice of supply 
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EMOTION and How It AFFECTS OUR LIVES 


gMOTlOX. The character of e\erj- indi^dual’s 1 
IS dete^ined bj his emotions. Xomatternhat 
may be doing, there is aln aj s an undercurrent of en 
tion— aimety or fear, pride in his work, friendlim 
and sj-mpathetic interest in others, or ma^be or 
bitter dr-content. Whether he is a happv, loval 
person or one who is hostile, resentful, and discoi 
aged depends on his ability to control his emotio) 
ttl^y it IS miporfant to understand them. 

The word emotion comes from the Latin vei 
emovere, which m^ns “to move.” Because an emoti 
mores us to do the thmgs we do, some psycholoei 
have compared it to the mainsprmg of a watch. Ji 
as the watch nould be motionless without its ma 
spMg, so ve would be listless and accomplish litX 
no^g d there were no emotions to motivate us 
This does not mean that emotions are our oi 
source of m^ivation. We are, of couree, motii^ed 
hunger th^, and other conditions aroused by be 

^ time iril 

He begins to fhink aTc 
fo<^. H he 1;, asleep he may dream about it If 

1 = m a group, his conversation will turn toward foe 


He may become aware of odors drifting toieari ^ 
from cooking food. He will eventually bestir 
to satisfy his need. If he does not hai e food at fc--' 
or the money to buj' it, he may do work wnic 
highly unpleasant in order to get a meal. ^ 
Similarly a person is motivated by love for 
child. He works to provide a good home for 
child and to pave the waj' for the child’s futum ^ W 
ness. He may dream, talk, and think about o ^ 
and the task before him as much as he maj 
talk, or think about food when he is hungrj- 

Some Emotions Are Protective 
Emotions motivate us to accomplish 
goals such as providing for our loved ones, ^ 
have a protective or preventive function. 
that a creeping baby comes in contact with a no ^ 

ator and bums his hand. The pain motiv'ates ^ 
withdraw his hand and crawl away tom the 

ducing object. This avoidance of pain is a ph. = ^ 

ical motive. If the b3b3' were dependent ja 
avoidance-of-pain motive alone, he would con 
get hurt. The painful stimulation, t 

an emotion of fear. The babj' becomes afraio 
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object which causes pain Fear causes him to avoid 
the radiator and he does not get hurt In a Ike 
manner the child learns to avoid many other poten 
tally dangerous and unpleasant s tuations 
How Fears Develop 

Not all fears are instilled by actual contact with 
painful objects In one experiment a child was made 
to fear a rabbit even though the rabbit was harm 
less and did nothing to frighten him The expen 
menter knew that a loud no se arouses fear m most 
infants He struck an iron bar behind the infant and 
produced an immediate startle response as well as 
evidences of fear The rabbit aroused no such resc 
tion The child reached for it stroked it and tried to 
get closer to it Then while the rabbit was still there 
the loud noise was made Next tune the rabbit was 
presented the child hesitated to gel close to it After 
a few repetitions of the rabbit-noise eombmatioiis 
theuifant was just as much sfrad of the rabbit as be 
was of the loud noise A condibontdrjtar reochon to 
the rahb t had develofied 

In a somewhat similar manner the child may learn 
to fear dogs wl ich bark loudly jump up upon him or 
push him over \Vh3t 13 even more interesting and 
e giuhcant however is the fact that once a fear has 
developed ur the way described it may transfer to 
other similar objects and situations The infant who 
became afraid of a rabbit was thereafter also afraid 
of wh te rate a fur muS and even a Santa Claus 
mask Likew «e the child frightened by one dog may 
fear all dogs 

Fean aUo develop through observing the behavior 
0! other people A child who sees that ita compamon 
IS afraid of dogs also becomes afraid The tilings 
people tell us develop fears and other emotional teac 
t OQs Our fear of running across the street does not 
in most instances come from having been b 1 1^ a car 
We may not even have seen that otbera are afraid 


EMOTION 
It usually comes from being told by our parents and 
teachers wrhat may happen to us if we run across the 
street without looking 

r<Mltive and Negative Motivation 
In thinking of emotion from the standpoint of pro* 
teetum from injury we have emphasized its negative 
function Fear s nte it causes us to withdraw from 
Bituatums rather than to reach out toward new ex 
penencea la clearly a negative emotion Other emo- 
tions with negative aspects are anger hate loneh 
ness discouragement shame guilt boredom and 
feelings of inferiority These are learned m \anous 
ways but largely through our contacts with other 
people and through what we read and hear 
Some people are so negat vely motivated that in a 
manner suggestive of the snail they withdraw into 
their shells When this sort of w thdrawal is ex 
treme wc say that the person is introierted or an 
introvert Su^ people are hkely to be lonely with 
feelings of inferiority They contrast markedly with 
the extrovert whose emotional undercurrents lead him 
to reach out and associate with others U e would say 
that the btter is pos lively mot vated 
Although negative emotions and especially those 
with protective functions have a place in everyday 
Me the positive emotions are mach more usportact 
Among them are enjoyment of activity friendlineae 
sympathy love and sSection courage self respect 
and esthetic appreciation The emot onally mature 
person Ikes people and feels that they like him Often 
be IS more concerned with their happmess than with 
his own He is tolerant of others He is able to laugh 
at himself He gets out among people and enjoys hfe 
Becomlog Emotionally Mature 
How can we develop our positive emotions m such 
a way as to improve our own happiness and the happi 
ness of those who must associate with us? Although 
it ts possible to cultivate these desirable emotions 
a&d to weaken or eliminate any hold 
which negative emotions may have 
upon us the task is not easy 
One reason for the difficulty is 
that we are often not aware of our 
Own emotional undercurrents Some- 
times it 13 very difficult to trace the 
ongm of emotionally colored atti 
tudes We may be afraid of dogs or 
perhaps only vaguely uneasy in their 
remember the dog 
us during early 
childhood the expenence of seemg 
another child fnghtened or being 
told that dogs may bite A psy cholo- 
gist found that he dishked a certain 
Hian but without knowing why 
Later he real zed that the man had 
the same name as a villain m a story 
that he had read years earlier Many 
Such mstances can be cited to show 
that emot ons may mfluence us with 
Out our knowmg why 
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Quite often our emotions seem verj' vague indeed. 
We are vorried, an.\ious, or unhappy without knowing 
why. That something of which we are unaware can 
control our thoughts and our actions is difficult to 
grasp. An e.xample or two maj' be helpful. 

You are, let us say, coming home from school with 
some friends. Under your arm is a book. In talking 
with your companions, you have completely forgotten 
the book. Nevertheless, when you placed your book 
under your arm with the intention of holding it there, 
your brain began sending appropriate impulses to 
your arm muscles. Even though you are not thinking 
about the book, the brain continues to send impulses 
to the muscles. Your brain has a “set” which controls 
your actions. 

Suppose that a child was dealt with harshly and 
unsj-mpatheticalty by his parents e.xcept when he 
was sick. Out of these experiences the child would 
learn to fear harshness from others except when he 
could appeal to them by illness on his part. In later 
years he might retreat into chronic illness as a means 
of gaining sjunpathetic attention. 

How to Achieve Emotional Maturity 
Thus, in order to improve our emotional life, we 
must know what our emotions are and how they are 
controlling us. Sometimes we cannot discover these 
things for ourselves and must seek counsel from those 
who are experienced in discovering hidden motivation 
(see Psj’choanalj'sis). 

A positive attitude toward those around us is con- 
ducive to development of emotional maturity. If we 
“lose ourselves” in others, in interesting work or 
hobbies, or in worth-while causes, we develop our pos- 
itive emotions at the e.x-pense of the negative ones. 

It is also important to have good health. The per- 
son who is always irritable and depressed may not be 
getting enough food of the right kind, the right 
amount of e.xercise to keep his body fit, or the neces- 
sarx’ amount of sleep. 

One can sometimes improve his emotional life by 
changing the situations nhich disturb him. If he is 
lonel}', he should make an effort to get out and mix 
■nith people. If he is irritated because the owner of 
a nearby vacant lot leax'es it cluttered with trash, he 
may put pressure on the onmer to clear it up. It is 
often easier to change situations in these ways than 
to change our emotional habits. 

XVhy Emorional Maturity Is Important 
YTien we are emotionally aroused we have pleas- 
ant, unpleasant, exciting, depressmg, or other feelings. 
There are also effects in our inner organs, such as 
the heart, stomach, liver, nervous system, and spleen. 
A machine called a polygraph can register the physi- 
cal reactions to an emotion such as fright. (For 
picture, see Psychology.) 

^ Ex'erjmne is familiar 'with the physical signs of emo- 
tion. The person in a sharp attack of amxiety breaks 
out into perspiration. The angry' person reddens and 
then turns pale. The frightened child trembles. At 
the same time the blood pressure increases; the pulse 
beats faster; breathing is more rapid and disordered- 


MORE FRIGHTENED THAN HURT 



Sk 

This small boy has caught his finger in a hole in a robbish ^ 
He is badly frightened as firemen work 'o .(pAj’Sf. ^?rtier. 
presses his emotion with tears and loud wails for his mo 

the normal processes of digestion are halt^; e'® 
the supply of blood has been directed away from t 
stomach and toward the trunk muscles and into t 6 
arms and legs. Thus a man who faces sudden dan- 
ger can perform feats of speed and^ strength com- 
pletely impossible under normal conditions. 

An area in the brain called the hypothahmu^ 
lieved to be responsible for preparing the 
emergency action (see Brain). The popular bei 
that the adrenal glands perform this function y 
pouring adrenalin into the blood stream has not 
proved (see Hormones). . 5 

Most of the time we are not in emergencies, an 
such excess energy, haxdng no normal outlet, 
make us tense, nen’ous, irritable, and unhappy- 
is true when we are afraid unthout need of being 
when we are amdous without cause, when we are co 
Burned uith hatred or resentment, or when we are co 
tinuallj- jealous. Some psychiatrists claim 
in whom emotional reactions are prolonged 
x'elop high blood pressure, ulcers, and other 
disorders. Psychosomatic medicine is concerned 
bodily ills due to chronic emotional 

The control of our emotional life is worth ca 

thought. To be mature emotionally, to foster t 

tive rather than the negative emotions, is f. 

conducive to good bodily health but also to a VV 
life. Emotional maturity has been achieved 3 

friendly, and courageous people for whom 'g. 
great prixilege. Some principles in training 
tions are considered in the article Mental o-iS 
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ENAMELING 


Employers liability According to the com Enameling The delicate p eces of do sonni* 
mon law m England and America a workman when ware m the jeweler s window the glazed cupa plates 
taking employment agrees to assume all the ordinary and ^ases preserved in museums many of the van ty 
rsksof industry including cot only those resulting cases women carry the bnght white equipment of 
from his own negligence but those due to the careless- bathrooms and the shining k tchen vare that never 
ness of h s fellow workere With theinerea-smguseof rusts ateallexamplea of enameling Enameling means 
machinery and steam power accidents in industry be coatmg a base of metal pottery or other m neral 
came very common In large establishments vast substance with finely powdered glass and then heat- 

numbers of men were considered fellow senasts m mg it iintjj the paaiides melt together and form a 

the ejes of the law making the recovery of damagea glue 

impossible in the great majonty of eases An Em The ancient Elgyptians and Assyrians u«ed enara 
ployers Liability Act was therefore passed by the eled bncks of wonderful luster m the walls of their 
British Parliament in 18S0 which defined and en psbees They also used enamel in the decoration, of 

larged the employ er s liability and gave eompensaVicm jewelry The Grteka and Romans were masters of the 

whether or not the accident was due to the negligence art employing it in jewelry and as an accessory of 
of fellow workers Sim Ur acts \ ere later passed m sculpture In IreUnd and EngUnd riumerous am- ent 
most of the states of the Umted States enamel ornaments hare been dug up inclu lingsh elds 

Undersuchlaws theinjuredworkmaneitherhadto and helmets studded with enamel Many old c o as 

bring suit or accept what the employer offered This have enamel ornamentations The art also existe 1 in 

process was slow expensive and unsatisfactory to the Orient Today the Japanese are especially famous 

both workmen and employers Hence the employers for enamelwoik 

liab hty system has been almost ent rely replaced by One of the most beautiful of enamels is cloisnnn6 
workmens eomiiensation lava Nearly all the states ware Thin roetsl str ps are soldered to a base usually 

have such laws providing definite nkea and terms of the same metal to form a design The cells thus 

for compensation Federal laws apply to the Dislr ct outlined are then filled w th enamel pastes of various 

of Columbia and to all United States civil employees colors— bright hues for flo vers green for leaves black 

The extension of employers liability has resulted for shadows The piece le then baked or fired 

m the growth of employers liablity insurance by several times until the enamel ha* been built up to 

companies which undertake in return 
forapremiumpadby theemployer to 
pay any damages to workmen for which 
the employer may become liable Re- 
cent la \B m some states make such in 
surance compulsory {tee Insurance) 

These laws have tended to promote the 
use of safer machinery and to better 
work ng conditions in general thus re- 
movng many employee grevances 
(5«e alto Labor ) 

Emu (« mu) This flightless bird of 
Australu is the second largest bird m 
the world Only the ostnch is larger 
The emu stands from 5 to 6 feet high 
and weighs about 100 pounds The 
heavy dull brown plumage has no 
commerc al value Unlike it? close rel 
ative the cassovary the head and 
neck are feathered and there is no cap 
or helmet The w ngs are undevel 
oped but the b rd can run about 30 
m les an hour Emus five on open 
plains where they feed entirely on veg 
etable matter They are particularly 
fond of npen ng wheat and ha\ e b^ 
come serious pests in Australia s wheat- „ . , . r,., , 

ranch ng sect ons The female lays 6 to 16 dark green a sufficient height There follow weeks of polishing 
or blush egg? in a cavity in the earth Themaleincu with pumice stone under runn ng water Dunngths 
bates the egg? s tt ng for 54 to 64 day s and he also process the rough surfaces become smooth 
cares for the ch cks Emus are easily tamed but they Another form of mlaid enamel is champlevi This 
do not breed successfully in capUv ty The ecjcnt fic » made by cutting grooves in the metal itself— usu 
name is Dromaeut novathollandw ^ precious than 
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gold—to form the design and then filhng th^e grooves 
■with the enamel. A considerable portion of the metal 
is left as a background for the enamel design. May 
valuable old Chinese enamels are champlev6. in 


SPLENDID EXAMPLE OF CHINESE ENAMEL 
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that cobalt oxide was used to give it this color. The 
soft grays, which are so popular, are generally made 
with nickel o>dde. 

After the ingredients are mixed they are meited to 
a liquid glassy mass which is poured into cold water. 
This quenching shatters the whole mass into miHions 
of tmv fragments called fnl. The frit is then groimd 
with clay, water, coloring material, and other ingry- 
ents. The product is a creamy liquid known as dip. 
Articles to be enameled are cleaned and dipped into 
the slip, or the slip may be applied to them y spraj- 
mg. After they are dried (supported on metal points), 
they may be stenciled or colored by other means 
Finally the articles are fired in a kiln. For mort enam- 
elware' further coats of slip are applied and the piece 
refired. In a variant of the process, dry-ground nt 
is applied directly to the piece as it corns from tbe 
kiln, while the enamel is still hot and plastic. Agax- 
ware and graniicicare are trade names for vaneiiesoi 

enamelware. , ,,, , 

Distinct from true enamel are the so-caM 
ing enamels” and “automobile enamels. TOe tusure 
glossy pigmented varnishes (see Paints). The se 
are sjTithetic lacquers (see Lacquer). 

AN ANCIENT PIECE OF CLOISONNE 


Tlus figure of Kuan iTin, in the Victoria and Albert Museum in 
London, shows the mastery possessed by the Chmesc artists of 
enameling over porcelain The perfection of the workmanship 
and the artistry of the finished product are remarkable. 


the later hfiddle Ages artists began to make painted 
enamels. A coat of enamel is fused over a metal sur- 
face, and a design is painted on this background with 
colored enamels. Numerous firings are necessary be- 
fore the work is completed. In the great cathedrals 
of Europe are some gorgeous translucent enamel win- 
dows. Fme painted enamels are produced at Limoges, 
France. 

In recent decades the art of enamehng has under- 
gone a marked reruval. New processes have been in- 
vented which produce enamels of a much greater va- 
riety of colors than were formerly known and which 
are superior in brilliance and durability. The most 
important industrial use of enamel is ^rung iron and 
steel utensils coats of opaque glass. 

Into the making of enamels go manj' substances — 
feldspar, quartz, fluorspar, borav, boric acid, soda, 
potash, saltpeter, claj’S, ammomum carbonate, stannic 
acid, and water. Many coloring agents are emploj'ed. 
If the enamelware is an intense blue, it is probable 



This ancient plaque shoire cleaily hovr 
made. Metal ridges are set np, and enamel is 550 tss 5 c® 
between the rihs. In later work, such as the jap 
the next page, tbe ridges are almost too nne 



WHAT TRUE ARTISTS CAN DO WITH ENAMEL 










Rl source of energy for the earth J, "f" MIMBBCnnESi 

This Doner''i«°nc^5°''' ® sends the nater ihrAnJi ■water into clouds, and later the water 

P IS used m countless ways; but each use ^5°*’®!' “ turbine, the water generates electnc power. 

each use is just another transformation of energy from the sun. 

T'r-\ -n ^ ^ 


ENERGY--//5 SOURCES and 

£NERgy. a quick look about us shows events 
cur. Eveiy day we see thinos h® ^ u 

and light fronf the sun and 

the wind. 'When wp power from 

the air in our homes F!pet°^ ^ furnace, it heats 

1. light buto 

G«.Ih.e „.te o„f autoLbte 1 IS ■;* “«“■ 

bodies new stren-^th and hniWc ^ ‘ 

Science calls e^ry thin tissues, 

happen” a form of merL^ ®°“®thing 

in the universe or in our bodips Physical change 
of these forms to act 

happen; no life could e.xist. “°tiung could 

Almost aTthe^enl^^^^”*""^"!,"^^ 
from the sun. The wl^hot « to us 

ergy in all directions ^ of ^ en- 

as sunlight, aiuch energy also i! ' 

ultraviolet and infrared ( W ™ ®“Mtt«t both as ] 

. On the earth, radiant < 

into other forms. Some fonS J changes , 

equal heating of the earth’s beat, and un- « 

Some of the sm’s S^jVevaJo^^" '=^“tes winds, 
clouds. Later this wateTay feKf’ 

y as ram or snow, i 


' ACTIONS m the UNIVERSE 

The water may be stored behind great dams and its 
potential energy used to generate electrical eneigi. 

_ Radiant energy is used by plants to convert carbon 
dioxide and water into food by the process called pio" 
tosjTithesis. Plants and animals through plants de- 
pend upon this food. All common fuels are stored 
energy from the sun. Certain kinds of hVing oigant-niJ 
were buried deep under the ground ages ago and have 
been converted into coal and oil. {See also Sun ) 
Working Aspects of Energy 
tiTienever energy is active, it makes a change of 
some kind in matter. Therefore science defines energy 
as the ability to do work, such as producing motion, 
heat, or chemical change in matter. 

At any given time, a form of energy may be lying 
quietly, ready to produce changes when unleashed, 
or it may be in motion. Energy- Ijung in motionles 
readiness is called potential energy. A coiled sp®? 
or a boulder in a position to roll down a hillside 
has potential energy. So likewme does food on a shell. 
Once the food is consumed and digested, the bod) 
uses it for building new tissue and for prondm? 
energy- to do work such as spading a garden oi' 
kickmg a football. 

Energy- of motion is called kinetic energy. 
etic energy- of a mox-ing hammer does the work m 
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USING ENERGY TO DO WORK 






ENERGY 
dnrii^ a nail so does the kinetic energy of steam 
dnvu^ a turbine As an automobile climbs a slope 
potential energy stored ages ago in the earth as 
petroleum becomes kinetic energy in the engine and 
does the work m driving the car uphill At the top 
the automobile has potentul energy It can roll 
down the other side without help fiom the engine 
Again this transforms potential energy into kmetic 
energy (See also Mechames I 

Even if the driver uses the engme it requires 
less gas because the loUing helps to move the car 
If the car goes too fast the driver steps on the 
brake The brake reduces epeed by appijmg friction 
and fnetum changes some of the energy of motion 
into heat another form of energy 
Physicists distmguish energy carefully from work 
Energy is eapactly for dmng work tV ork is some- 

thing done the measure of what has been accom- 
plished Physicists define the work done by a force 
as tlie product of the force exerted and the distance 
moved m the direction of the force If there is no 
motion them is no work A chair may hohl a person 
up against Wie downward pull of gravity but in 
physics this is not considered work Accompanymg 
pictures give a ample example of potential and 
kinetic energy with a heavy swmgmg weight demol- 
ishing a wall 

■ low Molecular Motions Give Ilcat 
This example shows mechanteal kmetic energy m 
connection wath the motion of large piecee of matter 
Motion of a different sort gives ue another univereally 
distributed form of energy heat This kind of mo- 
tion occurs (ctfAtn pieces of matter even when the 
body of nutter as a whole is at rest 
As explained ui the article Heat hsj.t eonnifs of 
motion within the molecular structure of matter 
Even when a b t of matter u at rest the billione of 
molecules in it are m ceaseless motion Even m air 
that seems motionless the individual molecules are 
dashing about at speeds of roughly 1 000 miles an 
hour Every portion of matter has energy because 
of these motions and this energy is called heat 
One way heat li produced w when moving masses 
are in contact and generate fnchon ISTien friction 
opposes the motion of a body the work done to 
overcome the friction acceleratee the motion of the 
molecules m that body that is it appears as heat 
If anyone slides down a rope too fast the heat 
generated may bum his hands (See Friction ) 

Matter can gam or lose heat m many ways Such 
changes will occur at points of contact between 
masses of matter which have diilerent temperatures 
— that B different average energ es of molecular 
motion In such situations the more energetic mole- 
cules share their excess energy with the others until 
all have the same average energy This kmJ of 
transfer is called conduction 

A mass of molecules having considerable thermal 
motion (heat) can also be moved bodily from one place 
to another where the amount of heat in the surround 
mgs 13 less A good example is heated water rismg 
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GREAT SPECTRUM OF ELECTROMAGNETIC RAD1AT!^0N^ 
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Here are the radiations Rhich cross space as sibrations. 
The slowest nbrations, caused b> altemaling electnc cur- 
rent, are at the left, and the tremendouslj rapid sibra- 
tions of gamma rajs are at the nght Vibration rates, or 
frequeraes, are mdicated by multiples (or •powers”) of 
10. Up to one bilhon, the artual numbers are shown and 


named The number of zertK in Cr- 

ponents (ICP for 1,000; lO"' ^or »,OOT,000, Md w 
responding wate lengths (outsid^dge of to- * 
as Yrequencies become higher, pe w as e length 
quencies) of man> forms of radiauon oserLp 
shadmg and as explained in the article. 


in a pipe to heat a building (s^e Heating and Venti- 
lating). This land of transfer is called amviclion. 

Still another way of transferring heat is by elec- 
tromagnetic radiation. Hot bodies emit light, infra- 
red, and other kinds of rays (radiation). When 
these rays strike matter and are absorbed, the}- 
stimulate the molecules and produce heat. 

Electromagnetic Forms of Energy 

Electromagnetic radiation is distinguished by its 
abihty to trat el in wavelike forms across empty space, 
eten from unbelievably distant stars and galaxies 
(fcc Astronomv-). It is emitted and absorbed by mat- 
ter. and when absorbed it creates various character- 
istic effects. It is called “electromagnetic” because 
the radiations are set up bj' moving electric charges 
and cause electnc and magnetic effects. 

All forms of electromagnetic radiation travel across 
empty space (that is. through a vacuum) at the 
same speed, about 186,000 miles a second. This 
speed is alwavs equal to the number of vibrations 
a second, or ^requencij, multiplied by the irate length 
of the radiation (since both multiplied together must 
always equal the speed). 

Either frequency or wave length can be used to 
identify any particular radiation. Phracists often 
use frequencj-, howev er, because the amount of en- 
ergy earned by each unit portion of the radiation 
always increases in direct proportion to the fre- 
quency; that is, higher frequenciK carry more eneigy 
for each unit of radiation. 


A striking fact about electromapetic redhhea 
is the enormous range of frequencies, fro™ s 
oscillations a second (in radiations from ' 

current machinerj') to more than a thoUMQ 
billion (1(P^) a second for gamma rays. Even 
rates are found in secondary cosmic rays- 
arise when primary cosmic rays, which are ^ 
carrying fantastically high eneip', arrh e 
space and interact with atoms in upper ^ ‘ 
the earth’s atmosphere. The -f-vg 

oppositely, from thousands of miles down o ^ 
so short that more than many trilhon w 
required to measure one inch. 

The Electromagnetic Spectrum 

The entire arrav' of radiations, from {g 

est frequency to highest (or longest ^ 

shortest), is often called the eleciromagnciic^V 
The term is adapted from the word jj-jja). 

the radiations which carrj' visible light W® - jj,; 
The various kinds of radiation are evplam 
article on Radiation and in articles on ea 
of radiation, such as Light. raiio- 

The diagram at the top of the page 
kinds of radiation overlapping. The 
lap because the various Mnds were_ nam jjjodEff 
when testing devices were less sensitive t 
ones, and phj’sicists detected radiations ^ raciiS 
of visible light) onlv- in the mid-portious oi 
shown in the diagram. As a result it 
that the kinds of radiations would be clear j — . 


I from each other at certain dividing wave lengths (or 
t frequencies) It seemed likely also that each krad arose 
in Its range from some characteristic interaction be- 
tween energy and particles of matter 
Radio w a\ es, for example, were seen to occur iiben 
free electrons were set to oscillating in properly de- 
signed transmitting circuits, and the waves set up 
matching oscillations m receivmg circuits The kind 
of radiation seemed clearly separated from infrared 
(radiant heat) Infrared "Jias seen U> arise from miMji 
more rapid vibrations (at correspondingly shorter 
] ware lengths) and rotations of molecules \isible 
light and ultraviolet came from electrons within 
atoms and X ra3^ arose when high-speed electrons 
struck matter Gamma rays were radiated when the 
i particles in a nucleus were rearranged 

Today scientists have much more debcate testing 
devuces and they can also use tremendously greater 
I amounts of energy m eifpenments As a result they 
can produce infrared wave lengths with radiolike cir- 
cuits and produce X rays which have a higber fre- 
quency than the gamma rays from most nuclei 
t Thus the older divisions of radiations have blurred 
j together,” and the names no longer correspond clearly 
i to separate kinds of radiation and separate sources 
J Today the only sure way to identify a radiation pre- 
, cisely la to state its frequency or wave length The 
< oae exception to the blurring is visible light This is 

• because we see light through ertremely delicate nerve 
endings m the eyes and these respond only to rela- 

, lively sharp bands of frequencies (or wave lengths) 
' m registering energy as different colors of light 
Absorption and Emission o( Radiation 
, The different radiations will either be Iranmxtud 
(that IS pa«s through matter) be rejUcteJ or be oh- 
wrled according to the kind ol radiation and kind of 
matter tVhen matter tiansmits radiation (as glass 
or water does with light) the frequency remains un- 
changed but the speed and wave lengths m the mat- 
ter are reduced m various amounts 
^ ItTien matter atworbs radiation, some of the energy 
produces heat The heating may be slight or it may 
be virtually the entire effect as happens when infra- 
red rays are absorbed Part of the energy is re- 
' tadiat^ (emitted) in some form 

The emitted energy may differ in various ways fn»n 
■“ that which was absorbed In some cases the emitted 
’ rsy simply goes in a different direction Often sub- 
^ stances absorb light of a certain frequency and “color” 
' and emit light of a lower frequency and different 
y color ’ This is called fluorescence Sometimes the 
' of the light rays is captured by an dectitm, 

and the electron s« expeEed from the atom or material 
f to which it was attached This is called the photo- 
f electric effect 

f All bodies emit radiation, but the amount and the 
.! quality of the radiation depend on the temperature of 
i« the emitting substance For example, if a piece of 

• iron 13 moderately hot it emits infrared rays which 

' cannot see If the iron is heated to about 

^ li3(X) F , It coaUnues to radiate infrared rays, but it 


UNITS USED FOR MEASURING ENERGY 
Valoe IV 

Uvit Used roa FooT-PooaDS 

l^lowstr-bour Electric energy 2 655 000 

(kwh^ 

Large calorie Food 3 0S7 

or kilocalorie 

Small calorie Ueed in chomutry 3 OS7 

whyeice 

Bntuh thermal Heat lumaces 778 

umt(BTU) and air coolera 

Erg Meehanio phyucs 0 00000007376 

(7 370X10-*) 

Joule 0 7376 

(10 mill on ergs) 

Atomic (ease Nuclear phynca 0 OnonOOOOOIl 

wott*m»> 01X10 11) 

Electron volt Nuclear phyeica 118X10-“ 

(ev) electroruca 


The basic urut lor meaaunns tnechamcal energy in the English 
system u tbe toot pound This is the energv requir'd to lift 
» one pound weight one foot tiraigbt up All ether umts can 


alM emita radiation of a frequency which we Ece aa 
dull ted light 

TMien the iron commeDceg to emit visible light it is 
eaid to be tneondrseenf If it gets enough heat to attain 
higher and higher temperature the color changes to 
eheny red then orange If the iron becomes hot 
enough it emits all the colors of the visible spectrum 
and tbe mixture of cobra is seen as white In this 
condition the iron is said to be' white hot “and ultra- 
violet rays are emitted as well as visible light and 
infrared my* 

The ball of fire' m an atomic bomb explosion may 
bive a temperature of half a million degrees From 
It come X rays and gamma rays as well as ultra- 
violet rays blinding visible Lght and intense infrared 
radiaboo together with fragments of matter 
Forms of Electrical Energy 
Some kinds of matter, particularly metals contain 
free electrons If these electrons ore set surgmg 
through the matter they constitute electric current 
Electnc current is easy to control end we use it in 
countleo ways Large electnc motors drive many of 
our traijis Electnc energy giv es us lighting and heat- 
ing, power for lactones and carries our voices over 
telephoues (See also Electricity ) 

When electnc currents are made to surge back and 
forth a million tunes a second in an antenna radio 
waves These waves are also of the same 

fundamental nature as bght but the waves are longer 
than a ei^ block Somewhat shorter electromagnetic 
waves are sent out by television stations and radar 
units (^ee also Radar, Radio, Television ) 

Chemical and Nuclear Energy 
Ittmanyof the phenomena produced by appheaUons 
of energy the matter involved is changed in slate but 
not in kind Ice can change to water and then to 
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steam by gaining enough heat; the opposite changes 
occur as heat is lost. But throughout all these 
changes, each molecule of water remains water (H;0). 

In other cases, the }dnd of matter is changed. 
Steam passing through a mass of red-hot coal or coke 
in a suitable apparatus produces a manufactured gas 
called \\ater gas {see Gas, ^Manufactured). The right 
combination of products obtained from coal, air, and 
ammoma produces nylon {sec Xjdon). 

Such changes m kinds of matter involve chemical 
energy, ilany chemical changes are produced bj' 
heat and electrical energ}- acting from outside the 
molecules. {See also Chemistry; IMatter.) 

Chemical energy produces effects vith forces that 
act between atoms. A far more powerful t 3 'pe of 
energj’ produces interactions between the particles 
that make the nuclei of atoms. In reactions invohdng 
nuclear energj-, part of the mass m the interactmg 
particles maj- be transformed into forms of energj-, 
just as Einstein predicted in 1905 (see Relatu-ity). 
Thus mass must be considered a form of eneigj-. 

Consenation of Energy 

Although one form of energj- can be changed to an- 
other in countless waj-s, phj-sicists hai e proved that 
through all such changes, the amount of energy iniolvcd 
remains unchanged. The energj- is changed from one 
form to another, but it is not increased or diminished, 
created or destroyed. This is one of the most basic 


principles of all science. It is known as the Lair ci 
Consen-ation of Eneigj-. (Todaj- the law fakes info 
account the energj- associated w-ith mass in nuclair 
reactions.) 

Since one form of energj- can be transferred into 
another, the units used for measuring the rarios 
forms can all be defined in the same terms. The fab'» 
on the preceding page shows how- this can be donem 
the English sj-stem, commonly used in American 
engineering. Most scientists prefer to use seconds and 
metric units such as centimeters and grams (theegs. 
sj-stem) or kilograms and meters (the Lms. sjstem) 
Energy- as a Commodity- in Commerce 

Energy- is immensely- important in economics and 
commerce. AlTien w-e buy- coal, fuel, oil, food, orga-o- 
bne, w-e are p.aying for energy-. Each j-ear the aveE?' 
American buj-s enough energy- derived from coal, oi 
natural gas, and hj-droelectric sources to lift a 10(W 
ton load to a height of two miles. Another brj” 
amount of energj- is used as food for us and our aniniili 

The standard of living in a country- is very- cMy 
related to the amount of energy- which is available to 
the average person. TATiere living standards are lot, 
people may- have available only- the energy proridd 
by- their food requirements. AThere the standar^* 
living is high, not only is there an abundance of foo4 
but there is energj- to run all kinds of useful dences 
such as refrigerators and automobiles. 


Modern Views about 

^OME EFFECTS produced by- energy upon larger 
masses of matter, such as mechanical motion and 
hating, can be explained without considering the 
“inner nature” of molecules and atoms. But effects 
produced by- other forms, such as light, depend upon 
this "inner nature,” because these forms of energy- 
produce interactions with the particles (electrons, pro- 
tons, and others) which make up the atoms. 

These interactions occur in even- atom between 
ener^- and either one of the atom’k two parts— the 
atom s central core, or nucleus, and an outer portion 
containmg from one to more than 90 electrons. Phvsi- 
cists have identified the characteristics in the various 
forms of enep- which “fit in” with these tiny- parts 
of aton^ and cause them to react. The key- to this 
knowledge is the so-called quantum theory of energy. 

The Quantum Theory of Energv 

Before 1900 physiebts had thought’ of radiant 
ener^ as something that acted like waves in a fluid 
Accordmg to this view, energy would spread out in 
ey er-yvider circles across space; and the energy- moving 
along any hne from a pomt of origin would “thin out” 
as the wave spread into wider and wider circles 

Betvveen 1900 and 1905, however, physiebts found 
examples of ene.^- which did not work according to 
this theory . In these cases, atoms seemed to receive 
and emit ener^' in definite units, “packets,” Z Cor- 
puscles, or multiples of them. They would not re,ot 
to any “indeMtely thinned out” amount of energy- 
such as would occur under the w-ave theory. ^ ’ 


the Nature of Energy 

Ma.x Planck found that he could explain the na- 
tions emitted by- hot bodies only by- asuming 
radiant energj- w-as alwaj-s absorbed and f 
little chunks, w-hich he called quanta. (A ^ 
chunk is a quantum.) Later, Einstein success . 
explained the photoelectric effect by using ^ - 
little bundles of energy-, w-hich he called 
Both terms are used today-. 

The new- theory-, howev-er, encountered one sen ■ 
difficulty-. Tlieories based on photons i 

plain the behavior of light when it passed t = 
narrow- slits or bent around small obstacles. i o 
physicists developed the new v-iew further coul 
begin to understand w hj- light behav ed like a 
motion part of the time and acted like a stre 
particles (photons) in other cases. Thb com 
of y-iews w-as dev-eloped about 1925 by- the theo 
phj-siebts De Broglie, Schrodinger, and others. 
know-n as wave mechanics or quantum mechanics- 
irons and other particles are shown to jo 

properties, and the wav-e-particle theory app 
matter as well as to photons. 

The Modem Theory of Wave 5211- 

The heart of the theoiy can be stated in hie . 
plilied terms as follow-s: both the units ° ‘ 

(atoms, and the electrons, protons, and o 
tides which make up atoms) and the ° be- 
or electromagnetic energy- (quanta, or ° js 
hay-e like particles which mov-e through sp 
though controlled by wavelike patterns. 
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Arougficoaparuoncaa be made mlhew&Uonshunt* 
mg insecU u the air The birds may be silting 
mot onlesa near their sests or on a wire Suddenly the 
nbole Rock sieoops away in wavelike flight eeekmg 
maects m the air Each swallow remains an individual 
like the photons in the theory but the flock as a w hole 
moves in waves which are coatrolled by the di»- 
tnbut on of the insects 

The theories of wave mechanics differ however 
from the example of the swallows in many ways One 
difference IS that the control wh ch led the swallows 
into wav elite motion existed in space outside the 
birds that 13 in the distribution of insects in the air 
On the other hand the wave and particle nalares of 
matby: and ct sadwA vmrgj do oab haxft ms inde- 
pendent existence The waves originate where the 
part cles are and they travel outward as the particles 

move 

Under this two-part theory the wavelike patterns 
shoR where energy wail go vihen it is traveling across 
space and when it encounters matter as bght does 
TOen It strikes mirrors lenses and other opt cal 
devices But when energy penetrates atoms and 
makes them react the quantiaed energy chunks 
produce the reactions Similarly m electrical dcvKea 
electrons act as part cles If a beam of elections la 
Scot through thin gold foil however the waveprop- 


ert es make the electrons show diffraction effects just 
bke those shown by light and other kinds of wave 
motion ID eu table expenmenU 
HTule the photons of raduot energy and the pa^ 
tides of matter (such as electrons protons and 
atoma) all have properties which are wavelke and 
particlelike they differ entirely m many ways For 
example an electron or an atom can be made to go 
fast Or slow while the speed of a photon in air is 
always the same An atom can be slowed down and 
weighed a photon cannot because it has no rest mass 
Variable Nature o{ Photons or Quanta 
Physicists realised from the very first theones 
about quanta that quanta or photons having dif 
fewat fwvifitMafti (and wave Un^tha.! hs-xe diffecent 
amounts of energy In every case the energy is 
directly proportiosaJ to the frequency and all photons 
of any one frequency have the same energy Strength 
of ladution at any one frequency is determined only 
by the number of photons acting The energy at any 
ftequency can be found by multiplying the frequency 
by Pbnck s constant (usually indicated by the letter 
k) The eneigy in joules (work umts) can be obtamed 
by mult plying the frequency by 6 62 and dividir^ the 
product by 10*< A photon of a given frequency cannot 
be subdivided There can be one or two or ten but 
neter four and a half 
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Planck’s constant is unbelierably small and so is 
the enei^' obtained by multiphing Planck’s constant 
by the frequency of a light quantum. For e.vample, 
the energj- in one photon of ^^sible h'ght is so tiny 
that it would take more than three billion billion of 
them to lift a pound weight one foot. 

How Radiant Energy .AiTects Matter 

The simplest e.yamples of radiant energy interact- 
ing trith matter are afforded by the hydrogen atom, 
because it has onlj' one electron. In any kind of 
atom which has more than one electron, the electrons 
repel each other; and this fact makes interactions 
verj- difficult to trace. 

In 1913 Niels Bohr proposed a stnicture for the 
hydrogen atom in tthich the electron goes around the 
nucleus in any of certain circular orbits that had 
certain “allowed" values for the radii of the orbits. 
The smallest (first) of these Bohr orbits had a diam- 
eter of about four billionths of an inch. The nevt 
had a diameter of 2- (or 4) times this. The diameter 
of the third allowed orbit w.as 3- (9) times that of 
the first, and the orbit for any number (n) is n- times 
as far across as the first one. 

The idea that only “allowed” orbits could e.vist 
seemed strange to physicists at first, but manv as- 


pects of the world e\ist in levels. We find people 
only at certain levels in a skyscraper, and the po- 
sition.'' of the various floors determine where people 
can Ije found. In atoms, conditions arising from the 
quantum theory’ determine the possible energies for 
the electrons and the corresponding orbits of the 
Bohr theorj-. 

Bohr’s Orbits in the Hydrogen Atom 
^e hydrogen electron is normally in the innermost 
orbit with 71 = 1, because the attractive force between 
the positive proton and the negative electron pulls 
the electron mto the smallest aUowed radiu<i It 
takK energy to lift the electron farther from the 
proton just as it takes energy to lift a weight farther 
irom the center of the earth. 

For each allowed radius the electron has a specific 
enei^-; the bigger the radius the higher the energi-. 
But the diff^encas between the energies of two con- 
.^cutive orbit., get smaller, becau.e the attractive 
force be^-een the proton and the electron get., smaller 
electron s distance from the nucleus liecome,. 
^ter. In the accompanj-ing diagram which show's 
the differences m the amounts of eneigi- between ad- 
jommg oibits (or levels), the greatest difference will 

second orbits. Bevond 
this, the Mount of energj- between eneigj- levels' gets 

fShe“r aS.''’“ 

raS^ton “uch T Wrared?;^^^^^^^ t 

emitted the atom^electron jump” from one S to 
some other one. When energy- is absorbed, the jump 
IS from an inner orbit outward, because the ga” 
energy- aUows the electron to pull farther frS. ru 
nucleus. MTien an electron drops from an outer orbit 
inward, it radiates away the difference belweerite 


energies in the two levels. (The “jumps” and “drops’ 
are e.vplained in greater detail in the article on Jlaf- 
ter.) Tlie frequency of the radiation can be foued 
by diiiding the difference between eneigies in the 
tw-o levels by Planck’s constant h, and the wave 
length can be found from the frequency-. 

How Wave Mechanics Changed the Bohr Theory 

Bohr's relatively simple theory eygla'med mode: 
the facts which were know-n about hydrogen atoms fa 
1913. but it h.as had to be modified as more fad. 
were discovered. Further, Bohr’s theory could rr*, 
eyplain many of the energy- levels in atoms whidi 
hay-e more than one electron. The modem yvayeir- 
chaiiics theory- can evplain many things about con:- 
plicated atoms: and it modifies even Bohr’s fheones 
about the hydrogen atom. 

One change is replacement of the "point” electrca 
bj- a more elusive and “fuzzy-” electron. The idea c: 
sharply defined orbits h.as been abandoned. An elec- 
tron of a given energy- may- be found at any distac’e 
from the nucleus instead of only* at a distance cc.-re- 
sponding to some Bohr orbit. The mod likely dhtanre 
for the electron, however, is just what the BohrthMW 
predicted as the onhj possible distance for the gwea 
amount of energy. Although the electrons fhen-u^elvES 
and their orbits lose their e.vact positions in vrave 
mechanics, the energy levels rem.ain sharp: and tie 
allowed eneigic.s for the electron are essenffaliy idi’S- 
tical in both theories. 

The theory of enerp' levels enabled ph.vskhtf to 
C-y-plain the spectra emitted by atoms of various Unj= 
— that is, the “light’’ emitted by- the atoms b«au.s: 
of electrons jumping from one level to another 
Spectrum). Energy- levels are important also in un^e-'- 
standing radiations such as infrared, which are erai>- 
ted by- rotating and vibrating molecules. 

Mass and Energy- within Atomic Nuclei 

The theories of w-ave mechanics were needed also M 


e.xpiam xne rapidly growmg Knowieage - 

teractions betyveen energy- and atomic nuclei. Nut.'ar 
forces are y-astlj- greater than those between stous 
or the forces yvhich hold electrons in their energy 
yvithin atoms. Consequently-, the energy' required o 
change a nucleus from one energy- level to another n 


relatively- tremendous. 

Tire c.xact nature of the forces which hold nw-’i 
together is not knoyvn; but thej" cannot be electn«^ 
The only- parts of a nucleus w-hich normally show e.v- 
trical characteristics are positively charged 
Tliese would flj- apart imless held together by so.— 


superior nonelectrical force. . , • c 

■ In 1905 Albert Einstein published studies yr 
seemed to proy-e that in certain circumstances m—- 
and energy- can be changed, one info the J" 

a inass (m) is changed to energy- (-E^). t,- 

Einstein’s theory-, the amormt of energy' is / 
the equation E=m~, where c is the speed of hg 
a y'acuum. Since this is a huge number, a y eiy 
amount of mass is equiyalent to a tremendous 3100'“^ , 
of energy. The disappearance of one 
a pound of mass giy'es enough energy to lift 3 * 
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Urns of matter ISO feet stiaight up (iVe Atum'i, tec- 
tioii “Atomiu Power , Relativity ) 

Not only may mass be tuiiveited into ene^, Iwt 
energy can be changed to mass W lien aji electrOD is 
accelerated in a synchrotion to an energy of 300 mil- 
lion electron volts (Mev), its mass increases to 600 
times its mass when it is at rest Another conversion 
occurs when high-energy X raja or gamma rayaatnke 
a nucleus The nucleus emits matter — a pcailron and 
an electron This is called pair pioduction, and the 
pair comes from the absorbed energy, since the mass 
of tile nucleus remains unchanged 
^Vhen protons and neutrons join to form ataUe nu- 
clei vast amounts of energy are released TTie hy- 
drogen bomb gets its energy from the joining together 
of hjdrogen nuclei to form helium nuclei Nuclear 
energy can also be released when large unstable nuclei 
break up into smaller and more tightly bound ones 
This IS what happens in the hssion bomb m which 
uranium atoms break up In an atomic bomb about 
one thousandth of a pound of matter disappears for 
every pound of uranium 235 which breaks it up 
The sun maintains its outpouring of energy by a 
senes of nuclear transformations which release free 
energy by transformmg h) drogen nuclei (protons) into 
heavier nuclei, such as helium The reaction is sum- 
br to that of the hydrogen bomb, except that differ- 
ent forms of hjdrogen are userl The sun's mass is 
approximately half hjdrogen m one jeat about one 
billionth of one per cent of the sun’s hjdrogen u 
used up Therefore the sun can continue to pour out 
energy for many billions of years before it consumes 
iCa hydrogen 

Engineering The skilled engineer of today is 
not only a builder, he is an expect who can solve 
the most intricate economic and financul problems 
and can forecast the future Thus, an engineer locat- 
ing a railway hoe can tell what route will yield the 
largest earmngs through his knowledge of the effect 
of grade and curvature on the cost of haulage and 
other such details Before the United Slates started 
work on the Panama Canal— the greitest engineering 
achievement in historj — engmecis estimated that the 
cost of digging 100 000 000 cubic yards of rock from 
the Culebra cut would be 80 cents a yard B ben the 
canal was completed some 15 years later, it was 
found that they had overestimated by less than two 
cents a yard 

The increasing complexity of industry makes the 
expert engineer more and more a necessary factor not 
only m industry but in governmental supervision of 
industry The United States Interstate Commerce 
Commission employed hundreds of engineers to value 
the country's railways State public utilities com- 
missions often employ scores of engineers Enor- 
mous projects requiring the services of big engineering 
stalls for five or ten years are sometimes neccssaiy 
to supply a great city with water 
The present tendency is for industiial engineemig 
to concentrate in the hands of large fiims employing 
many engineers Probably 95 per cent of Amencan 


engineeia work on a salary, either for commercial 
fiima or m city state, or federal service In the 
woik of the ei^meer js included the design and plan- 
ning of the engineeiing project and the supervision 
of the canjing out of the work In some cases the 
engmeera contract for the construction of the work 
An engineer who gives advice as an expert on engi- 
neering work is termed a ‘consulting engmeer ” Since 
a consulting engineer is frequently asked to advise on 
ttie work of other engineers, he is generally a man who 
has had considerable experience in his field 
There are four principal divisions of engineering 
Civil, electrical mechanical and raining engineering 
^vtf engineermg comprises worts in connection with 
transportation, such as railways, canals and loads, 
works which have to do with water, such as public 
water supply, irrigation drainage, and sewerage, 
works of river and haibor improvement, anrl struc- 
tural noiks such as bridges buildings, dams, piers, 
docks, and so forth Electrical engineering deals with 
the design, constnietion and application of electrical 
machinery and apparatus Mechanical engineering 
IS the art of machmeiy design and construction 
hfechaoical engineering underlies engineering of every 
class and all kinds of industrial operations to such 
an extent that it can almost be said to support the 
whole fabric of modem civilisation Mining engineer- 
ing includes the work m connection with the explora- 
tion for mines and their development Tlie highest 
professional skill is required to examine and report 
on the value of a nine and its probable life 
Each of these divisions includes a large and m- 
creasuig number of speciahsecf fmes, futafmg 100 or 
more Tlius, civil engineering includes railway, hy- 
draulic structural, sanitary engineering, and so foith 
Mechanical engineering includes steam, gas, auto- 
mobile, aeronautical, and heating and ventilating en* 
gineenng Many distinguished engineers, how ev er, do 
not specialue at all but act as technical executives, 
directing the work of various engineers to complete a 
great constnietion work or to conduct a huge manu- 
facturing or mining industry 
Other engineering fields are also importint Chem- 
ical engineering is the adaptation of the science of 
chemistry to industrial uses, including the building 
and operatu^ of chemical plants Ceramic engineer- 
ing deals with the manufacture of products from 
such nonmetalhc substances as sand and clay Ma- 
rine engineering includes all phases of shipbuilding 
Mihtarg engineermg includes the building of camps, 
brumes, roods, and fortifications and the installation 
of communication and radar systems 

Among the most notable engineermg works of re- 
mote antiquity aie the Pyramids of Egypt (see 
Architecture, Pyramids) The Hangmg Gardens of 
Babylon were one of the w onders of the world , and the 
harbors and temples of ancient Greece testify to no 
httle engineemig skill The theaters, temples baths, 
aqueducts, roads hriilges and drainage woiks of 
ancient Rome vie in extent and magmhcence with 
wniwy celebrated modem works Other engineermg 
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feats of former da5's are the Dutch canals and em- 
bankments for inland navigation and for protecting 
the low lands from the sea, and the cathedrals and 
cattles of medieval Europe. 

Notwithstanding the large number of students of 
engineering in our colleges, the demand for technically 
trained men is so large and so varied and so many new 
fields of technical work are being opened that few 
competent engineers fail to find profitable employment. 
For one v ho likes mechanical and construction u ork 
and has a taste for mathematics and phvsics, engi- 


neering offers a fine field for attainment and service to 
mankind. Energy, sound practical judgment, and a 
painstaking accurate temperament are essential. For 
the degree of C.E. (Civil Engineer) or M E. (.Mechani- 
cal Engineer) most technical and engineering schools 
of repute require four years of undergraduate v ork, 
about tluee years of successful experience, and one 
3’ear of graduate work. One can scarcelj' hope to be 
trasted with planning and supenising important en- 
gineering works before he reaches maturitj’ and has 
j’ears of technical studv' and practical experience. 


The STORY of ENGLAND, Its LAND and PEOPLE 





the Dover! 

Isles has bee 

home to three histone nations — ^Eneland Sm 
land, and MMles. Today these nations, Sether v^a” 

ftp MnT rl Tr politkalunit caU 

the Lmted I^ngdom of Great Britain and Northei 

En^and has an importance in history all out ( 
proportion to its size. The English people buTt n 

took the lead m the gigantic development of commm 
and mdustpr that created machine-age civSb 
English explorers, miss bnarie= tradppr • 

•p”-* a; I*”™ »" 

Mrth._Bnteh colonies retained the stamp the Englis 
had given them, whether they left the Lpire of n 


mained within it. The culture of the United States 
was built largel3'' on English foundations — ^Englnh 
speech, common law, and our English principles of 
rehgious and political freedom. 

No Part of England Is Ear from the Sea 
England is roughl3’- triangular in shape. Draw 
straight lines around it on the map and the southern 
base will measure about 313 miles across, while the 
east and west sides will be about 350 miles each. But 
a tnp around the coast, winding around headlands 
and sailing into ba3’s and inlets, would come to about 
2,000 miles. So deep are the indentations that no point 
in England is more than 75 miles from salt water. 
To the east England faces the shallow North Sea, 
and to the w est the Irish Sea and St. George’s Chan- 
nel. To the south it looks out over the English Chan- 
nel to the coast of France. Onh' at the extreme south- 
west tip of the triangle does it face the open Atlantic 
Ocean. 

Such a location and coast line invited the English 
to seek their fortunes at sea. Tlie3’’ obe3’ed the call 
and became the world’s greatest sea power and the 
leading traders b3' sea. English ships are found in all 
the large ports of the world. The3' cariy goods not 
onh- for British needs, but for other nations as well 
Divisions of the English Land 

Tire Chevriot Hills separate England from Scotland. 
From these highlands the Pennine Chain reaches down 
like a finger to the center of England. In the north- 
west comer, tucked in betw een the Pennines and the 
sea, are the Cumbrian Alountains. This region is Eng- 
land s beautiful mountain pla3-ground. It is called the 
Lake District from its man3- small, charming lakes. 


south, 3S4 miles: east to west, 315 miles, 
luea, 50 874 square miles. Population (1951 cenras. P'e- 
hmu^), 41 572,585 

rs!'!- —Low rollmg country, broken by the Penile 

north: the Cumbrian Mountams m the noi^- 
nomt. Sea FeU, 3 210 feet), the Downs in the 
Devon lulls m the southwest. Prinapal nve's 
^ern Thames, Humber, Mersey, Tyne. Climate, culd 
j, ^th little variation. 

barley, oats, hay and forage crops, hops, 
, » potatoes, turnips, cabbage, sugar beets; cattlCi 

anet <Jairy products, herring, haddock, cod, 

j»nH coal, iron, granite, lunestone, and clay; ^02 

aSdboaU textiles, clothing, pottery, ships 

(population of Greater London, 8J46 13?;: 
Bu^gham (LI12 340). Liverpool, Manchester, SheSeH. 

SOOOOO): Bristol (over 400 000) ; Hottinghaia, 

Bradford, Kewcastle-npon-Tyne, 

wicester, Stoke-on-Trent, Coventry (over 250,000). 
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ENGLA ND' S GREAT PO R T FOR F AS T LINERS 



Here n=es the highest peak m England, Sea Fe 
(3,2^10 feet) Gras~ co\ers the lo«er slopes of the high 
lands Monotonous woors— nastelands cohered mt 
p^t bogs, moss, and heather— clothe the sure 

nuts. Eieh coal fields spread out from the Pennmc 
on the east, uest, and south. 

is a rolling grassy plain calle 
highlands of ales boun^ 
the JMands on the nest. In the east it merges int 
^oastol plam that bulges out touard the Netherlandf 
This bulge, called East Anglia, is almost Dutch ii 
appearance— loir flat, and marshy. The northern par 

toSSS’aS S’.’’ 

P T hlidlands from thi 

extreme south of England. The long southern coas 
toe prondes a vanety of sceneo'. In the southwes 
^ninsda (Dei on and Comreall) jagged granite masS: 
break up the coast into headlands, with many littli 
baj s cut back into Imestone or sandstone. Inland an 

u' ered moore, and high gran 

ite hills etoed tors. Farther east lush green 

and priSy go?e 

aose to the center of the south coast lies the beau- 

southeast. Away from the coast they am dotlied witt 
grass ^d capped with trees. Along the shore S 
present high white chSs to the sea. “ ^ 

The mountainous backbone of Endand {= ip ti. 
^est Most of the rivers, therefortt^doi^ t 
gentle slope to the east. In the northeast are the short 


Tj-ne and Tees and the nide Humber, formed by fh" 
junction of the Ouse and Trent n\ ers. The famous 
Thames flous across southern England to the North 
Sea (see Thames Riier). The chief riiers in thewfct 
are the Mersey and the Severn. The Severn is th» 
longest river in England. It rises in Wato, currfe 
around to the east and south, then widens into the 
Bristol Channel. 

A Tj-pically Marine Clinjate 

England has cool summers and mild wintcis- B 
lies as far north as Labrador; yet snow and crisp coM 
are rare. Grass stays green throughout the year, and 
roses bloom in English gardens until December. 'Simter 
temperatures average 35° to 40° F. From winter to 
summer the temperature rises on the average le^s tkm 
25 degrees. The island owes its mild winters to th*' 
w esterly winds that blow over it from the warm water 
of the North Atlantic Drift, a contmuation of th^ 
Gulf Stream (see Gulf Stream). 

Rain falls m frequent drizzles throughout theyear 
Fogs are frequent, particularly' in winter. Spring ^ 
the sunniest season. The west coast has the heavife 
rainfall, about 40 inches a year. The plains in the ea- 
and southeast have about 20 inches. 

Character of the English People 

Up to the 11th century England suffered many m 
vasions (see English History). The present populatma, 
therefore, is a fusion of various European stocks Iti® 
invaders were chiefly blond, long-beaded peoples 
Saxons, Angles, Norse, Danes, and Normans. Cent^ 
after century they pushed the older inhabitants, t e 
dark-haired Celts, into Wales and north 
The population today is, therefore, predominantly 
blond, long-headed type. 




350 


ENGLAND 


The English have a love for their past that causes 
them to hold fast to their ancient traditions. The 3 ' 
have long been accustomed to democratic government 
and political freedom. Yet they continue to regard the 
roj'al family nith affection and reverence. 

The English Are a Sporting People 

Englishmen of all classes are enthusiastic about 
sports. Thej' plaj- golf and lanm tennis (on real Ian ns), 
and they box, row, ride, hunt, and fish. The large 
landowners retain shooting rights over the land thej' 
rent to farmers. Thej^ shoot partridges, pheasants, 
and hares. “Hunting men” nde to the hounds in 
pursuit of a fox. 

The most popular games in England are cricket in 
summer and football (soccer or rugbj’) in ninter. Soc- 
cer championsliip games draw gieat crouds to huge 
stadiums. Hugbj- (“rugger”) is mainh- an amateur 
sport. Cricket is as popular in England as baseball is 
m the United States. It is plax-ed in schools, bv ama- 
teur clubs, in the xillages, and in professional matches. 
The very uord cricket has come to mean “fair plaj-” 
in ordinary life. A dishonorable business deal ls con- 
demned as “not cricket.” {See Football; Cricket.) 

English and Americans speak the same language; 
but many of the words differ. To an Englishman a 
druggist is a chemist; a drygoods store is a draper’s 
shop; a candy store is a sweets shop; and a liardware 
store is an ironmonger’s. Com is maize and wheat is 
com. A cookie is a biscuit, squash is marrow, and 
sjTUp is treacle. A truck is a lorry, gasoline is petrol, 
a frei^t car is a goods w agon, and baggage is luggage. 
A legal holiday is a bank holiday. Radio is wireless. 
Checkers are draughts. Moxies are flicks, and the 
theater where they are shown is a cinema. 


Each count 3 ’ has its own distinctive dialect and its 
own names for things. A native of Cornwall can 
hardk' understand a native of E’orkshire or North- 
umberland. A narrow raxine leading to the sea is 
called a coomb in Cornwall and Devon, a chine in 
Hamirshire, and a dale in Yorkshire. The preferred 
speech of England is the Oxford accent. At the other 
end of the scale is the pronunciation of the cocknejs 
in London’s slums. 

A Nation of Citj- Dwellers 

More than 303 * other people, the English are city 
dwellers. Four out of five live in urban areas. About 
10 million — a quarter of the total populafion-Hire 
in London and its suburbs. Another 10 million lire 
within a 50-mile radius of Manchester, in the heart 
of the Midlands. This great manufacturing district-— 
so smoky' it is called the Black Country'— -is practi- 
cally a continuous city'. Great ports, fishing villages, 
and seaside resorts line the coasts. Even Green 
England (the south and east) is dotted with good- 
sized towns. The highland regions alone are sparsely 
settled. With the single exception of the Nether- 
lands. England (with Wales) is the most densely' popu- 
lated country in Europe. 

Perliaps because the English live on a crowded is- 
land, an Englishman guards his prix'acy carefully and 
Inspects the privacy of others. He will travel all d^ 
on a train without speaking to anyone. His reserved 
manner often makes him appear haughty to Amer^ 
cans. But he is usually courteous and soft-spoken and 
tolerant of another’s opinion. He dislikes brazOTg 
and showing off and finds little humor m American 
“tall tales.” The typical English joke depends on 
vadcTsiaiemcnt. A violent storm is “a bit of a blow. 


FLOW ERING HEDGES MAKE F ENCES FOR FIELDS AND 



Andent hedges of iiazel and hawthorn add to the ehe,-., ^ 

Ubleland of Dartmoor, on the coast of DeTom HlreY^ild field's England. This piefnre shows the 

and pictTiesqne g^amtl h meadows alternate with level wastelands, esUed Kez- 
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An ever-mcreasing aumber of 
^^o^klng people live m blocks of 
fiats (apartment houses) Miles of 
r bbon dwellmgs (houses touching 
one another in long ro vs) spread 
out from the eit es Other houses 
are semi-detached that is they 
touch the nevt-door house on one 
s de only But the city worker much 
prefers a one-family house A Lon 
don clerk will travel far out into 
the suburbs to have his own front 
door and his own garden Rooms are 
ordinarily heated by coal burned in 
open fireplaces or by gas grates 
Breakfast is a full meal Bacon 
and eggs are not so plentiful as they 
once were but there is always toast 
marmalade and tea and often kip- 
pers (smoked herring) Between 
lunch and dinner practcally e\ery 
one even ofiBce workers stops for 
tea. For this meal cokes and scones 
(hot sweet bread) are usually served 
or in more old fashioned homes 
onimpeta (soft unsweetened muf 
fins) For the workman a large 
tea 13 the evenmg meal On Sunday he may have a but over Uie long week ends of the summer bank 
]o nt (roast) with potatoes and cabbage or turnips hobdaye— Whitmonday (following the seventh Sun 
Thecmemauthema nentertainmentia thetowDS day after Easter) and August Bank Hoi day (first 
The war lfTwan Spends many evenings at bs favonte Monday m August) Usually they do not stay at 
pub, the poor man s cluK Here he takes 1 gbt beer hotels but go into lodg cgs with e private family 
(he calls it bitters) and d scusses sports and pol t cs The Engluh Countryside 

The family s idea of a hoi day is a stay at the seas de Though he must 1 ve in the city the Englishman is 
People go to the sea de not only for the r vacat ons st U at heart a countryman On Sunday afternoons 

when the weather u 

A REMINDER OF THE MIDDLE AGES IN MODERN ENGLAND fine he goes to the 

country for an outmg 
Even a short journey 
affords a variety of 
scenery Each eoun 
ty is like a different 
state and often the 
scenery changes m 
short distances 
The loiests that 
once covered most of 
England were cut 
down long ago But 
generat on after gen 
erat on has worked on 
the landscape plant- 
ing orchards and 
groves of oaks and 
Separating fields and 
pastures with hedges 
of hazel or hawthorn 
V sitors prefer to walk 
or cycle on the wmd 
ing country lanes. 
Footpaths known as 





The carved Stone arches of Exeter Cathedral Oeft) form a vaulted roof more than 300 feet long. The church vr^ l>esun w tje ww 

century and completed in the 14th in the purest Decorated style of Gothic arcWtecture. In Lincoln Cathedral 

the 12th and 13th centuries, the Early English style of Gothic culminated. It has the highest central tower in England (271 leeu. 










"nglita of way” cross the fields and pnvate estates 
The waiter usually does not have to open heavy 
pasture gates, he can chmb over them on a pair of stair 
steps, called a stile 

Even the coiinto^idc is IhicWy settled In eveiy 
stretch of landscape one sees isolated farmhouses or 
quiet Tillages nestlmg by streams Here and there 
stand a ruined castle or an abbey, a stone cottage 
two or three hundred years old with a roof of heavy 
thatch, or an equally old country hou'e of the ar»- 
tocracy, set in acres of parks and lawns These great 
houses are rapidly becoming national monuments tike 
the rumed castles and abbeys Their former owners— 
the landed aristocracy — have become impoverished 
through exceedingly high income taxes and death 
duties (mhentance taxes) 

Going to School In England 

EngLuid provides free education for aU children in 
tax-supported schools But parents who can afford to 
do so prefer to send their boys to pnvate boarding 
schools Trom the age of nine until they finish college 
they are never home except for holidiys Many prls 
also go to boarding schools, usually at a later age 
The most select and eigiensive of the Ixgrs boarding 
schools are tailed public schools (This is exactly con 
traiy to the usage in the United States where a public 
school 13 tax-supported and attendance is free ) The 
oldest and most fashionable public schools are Eton 
Harrow, and Winchester These achools and the le«s 
fashionable Rugby, formed many traditions of educa- 
tion that were passed on to the free schools 

Local communities provide nursery achools for chil- 
dren two to five From five to eleven the children attend 
iuzaor schools The msjonty then enter a “modem'’ 
school or a technical school Those who want to pre- 
pare for a umversity or a profession take an exsmina* 
tion before leaving the junior achool If they are suc- 
cessful they receive a scholarship for a ‘ granunar 
school («o called becaiae in earlier times the main 
course was Latm grammar) When they finish the 
grammar school, at the age of 18 , they may tiy for a 
university scholarship This pays maintenance as well 
as tuition for needy students County colleges provide 
compulsory part-time education for young people 
under 18 not attending school full time 

Children in all schools wear some sort of uniform 
The girls usually wears navy blue pins/oredress tner 
a white bloa’se, and a round felt hat or beret bearing 
the school badfce The boys wear wool suits osiially 
gray, white flannel shirts, a tie of the school colws, 
and the school badge on a bnght-colored cap In some 
of the public schools dark suits and starched coUara 
must be worn 

Students m English schools are expected to study 
much harder than m American schools Semor sto- 
ats, called “prefects,” maintain school dismi^ine 
Children learn to play fairly and to lose, if thcymiist 
with good humor Dunng the e immer vacation, 
^outs and Guides orgamse hiking and campmg trips 
Youth Hostels Association provides inexpensive 
shelter for young holiday makera on vacation 



All the large cities have inxtituiions of higher learn 
ing 'Tbe mo*t famous Engl sh univeisiiies are ancient 
OxfotdandCBmbndge (sec Oxford) The largest is the 
Uraveruty of London 

Engllth Farmers Get (be Meet from the Soil 
The sod of England is of only moderate quahty, 
and the cool moist climate Imuta the vanety of crops 
that can be grown Only in the cast and southeast is 
theresunshuieenoughtogrowwheot Thewetwestem 
regions are excellent for grasses For centunes the 
English have pastured sheep and cattle on these lush 
meadows Even in the ea.=t and south largo areas are 
given over to dairy farms English stock raisers pio- 
neered 10 improvmg domestic animals, and England 
still exports more highbred livestock than any other 
countiy (*oe Cattle, Sheep) 

Through crop rotation and the liberal use of fer- 
tiliscis English farmers get the most from the soil 
Oibbage and root crops (potatoes sugar beets and 
turnips) grow well in the cool climate The chief 
gmin crops are wl eat, for bread, oats, for livestock, 
and bariey. for beer Hardy fruits thrive m the Mid- 
lands and in the south 

Before the second Vt orld War England was produo- 
u^; only a third of the food nee led for its large popula- 
tion 'The farmers concentrated on produemg high- 
quality foods— pnroe beef, Jamb and mutton, ba m , 
bacon and eheescs Dunng the war they plowed up 
grasslands to produce more wheat and potatoes, and 
increased dairying at the expen=e of beef and mutton 
Before the war ended England was producing more 
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than half its food. ^Tien peace came, the government 
took all possible steps to maintain the high output. 

Most of the land w as formerly held in great estates 
and vorked by tenant farmers. These estates have 
been gradually breaking up, and ownership is passing 
to the people nho work the farms. Three out of four 
farms are less than a hundred acres. 

^ Fish is the only food the English produce in suffi- 
cient supply for the home market. The most impor- 
tant fishenes are in the North Sea on the famous 
Dogger Bank (see North Sea). From the great fishing 
ports of Gnmsby, Lonestoft, and Great Yarmouth on 
the east coast the fish are 
sent by fast trains to Lon- 
don’s Billingsgate, the world’s 
largest fish market. Oysters 
and hernng are obtained 
around the entire coast, and 
trout and salmon are caught 
m streams. 

English Industry 

Is Based on Coal 

Coal has been mined in P 
England for centunes. Some 
small mines have been n orked 
out. In others the need for 
working at greater depths 
has increased the cost of 
mining. But it is estimated 
that England has enough 
coal to last, at its present 
rate of consumption, for at 
least two hundred j ears more. 

The great coal fields around 
A en castle, in the northeast 
e^nd far out under the sea. 

The second great deposit 
underlies the Black Country 
m the ilidlands. 

_ England on ed its rise as an 
mdustnal nation largely to 
Its coal deposits. Coal ran 
the factones, ships, and rail- 

*-oads. The short land journey 

to the sea made it possible 
to sell cheaply abroad. After 
the first World War coal be- 
came a "sick industry,’’ nith 

chronic unemployment. 

Many ships had been con- 

V6rt6cl to oil burnpr^* ^ » • 

Bntish coal developed their””^"^™! ^i!'^ bought 

tnc pon er. After the second Worid W V”" ^’'^^elec- 
had a large market n again 


INTO THE COAL MINES 
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Besides coal, the only mineral produced in anv 
quantity is iron. England’s iron ores, however are of 
low grade. High-grade ores must be imported Small 
amounts of lead and zinc are mined, and some tin is 
still obtained from the famous mines in Cornwall 
nhich have been worked since ancient times (soelin)’ 
England’s quarries supply great quantities of granite 
and limestone for building, and china clay (kolm) for 
potterJ^ England must import its petroleum. 

England’s Manufacturing Industries 
_ England’s ^ large manufacturing cities, with the 
single e\ception of London, are located on or near 
the coal fields. The tremen- 
dous iron and steel industy 
centers at Birmingham, in 
the heart of the Black Coun- 
trj', and follow s the coal fieli 
cast and north through Coi- 
entrj', A'ottingham, and 
Sheffield to Leeds and Hull 
(see Birmingham; ShefSeld, 
Leeds). 

Tl)e«e cities produce loco- 
motives, railway cars, rads, 
bridges, marine engines, 
heavy macliinerj’ of all 1)1)65 
and machine tools, aircraft, 
automobiles, trucks, bic)cle!. 
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Snes'^irj- ^<>“1 has beel 'mined 
come necessaiy ,o work at ve'^Jeal'Selthi ‘’'=- 


elcctrical equipment, scien- 
tific instruments, cutlery sil- 
vern are, and a host of minor 
products. Shipyards on the 
ilersey River, at Liverpool, 
on the Tjme at Newcastle, 
ard on the Thames produce 
all tj^ies of slups, small and 
large. 

Textiles rank next to the 
metal trades in value of prod- 
ucts. In the ISth centui)' it 
was found that the moist 
climate of Lancashire, on the 
west coast, was ideal for cot- 
ton spinning. Various towns 
developed particular proces- 
ses. Oldham spins medium- 
size threads, Bolton and 
Preston large sizes. Other 
towns are famous for dies 
goods, draperies, hosieiy and 
' - - - - the 


had a krge market waiting for Ll bS 
dropped because of a sclrnuJ r’ ° ^ Production 
skilled minem. equipment and 


Ifflitwear, and dye works. From ^lanchester, in ly 
heart of this great factory district, the cotton cloth i' 

spnt t: , . , 1 ,t ItiP 


In 1946 the Labor (Socialict) 
ownership of all coal mines in 
dom. In 1948 the entirn^ect,? the Umted ICmg- 

gas and coke industiy, both of rhich“d 

were also nationalized “ “ depend on coal. 


ijieuLr laucory aisi-nct-, ine cuttvu 

sent to Liverpool, to be distributed throughout the 
w orld (see Manchester) . After the first World War, the 
competition of cheap foreign cloth depressed Eng* 
and s cotton industry. Today an increasing number 
of the Lancashire looms are w^eaving rayon and n)'Ioa 
fabrics. 

England is still the world’s leading exporter of 
woolen cloth. This industrj' centers in west York- 
shire. and around Leeds and Bradford (see Leeds)- 




r ne claj-8 of Corn all ore n aUe nlo ch i»a at the 
famous Potter es of Stoke-on T ent n the M d 
laods south of Manchester Products ude the 
famo s ^\ed!5^^ood ch na the fine b ne cl lu ca el 
Spode nd ndust al ceram cs— t les il a | | e 
and San tary eartl cn are 

England s m n ng and manufacturmg industne>< be- 
came closely inters oven with those of Wales and Scot- 
land following the Industrial Revoluton Northern 
Ireland also makes important contnbutoos to the 


products of the United Kingdom (For the ndustral 
pos t on of the nat on as a vhole see Great Bnta n ) 
Transportation and Communication 
No countiy n the vorld has such a dense Tveb of 
ra I ays and highways os Eng and London the hub 
of the vast system has ts o n great transport web 
of underjrroundj subways) and busses Rver trans- 
port s un roportant except on the Thames wh h 
comes ocean vessels up to liondon Canals 1 nk many 
of the ndustnol c t es but most of them are too shal 
low and narrow for 
present traffic de 
mands An ex ept on 
IS the famous Man 
Chester Sh p Carwl 
which connects Man 
Chester w th the Mer- 
sey River and L er- 
pool Regularairscrv 
ices operate w t un 
the country but are 
rot much used s n e 
distances are so short 
B t sh overseas a r 
ways ooerate all 
over the world 
England has excel 
lent ports on all ts 
bordenng bodes of 
water Most of them 
located on w de 
estuanea that p erce 
the coastal plain 
The largest port is 
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London, at tbe head of the Thames estuarj’. It receives 
the greater part of England’s imports. Liverpool, on 
the iNIersey River, is the great port, for the Lancashire 
district. Hull, on the Humber, handles the commerce 
of Yorkshire. Newcastle-upon-Tjme is a great coal- 
exporting port. Southampton and Plymouth, on the 
south coast, are ports of call for transatlantic liners. 
Bristol, the port nearest to America, handles much of 
the trade between the United States and southern 
England. (See London; Liverpool; Newcastle; South- 
ampton; Phanouth, England; Bristol.) 

The national government omis and runs all rail- 
ways, including the London system, and all air setw- 
ices. Telephone, telegraph, cable, and radio broadcast 
ing are also state monopolies. Radio listeners pay fees 
for the use of “wireless” sets. The British Broadcasting 
Corporation controls all broadcasting. 

The Church of England 

England has an established state church headed by 
the ruling monarch. It is called the Anglican, or 
Protestant Episcopal, church. Large numbers of the 
English people, however, belong to “nonconformist” 
Protestant faiths, principally the Methodist, Congre- 
gationalist, and Baptist. The Society of Friends 
(Quakers) and the Unitarians, though few in number, 
have had great influence in business and politics. 
There are also many Roman Catholics in England. 

In the Church of England the ecclesiastical system 
is episcopal (that is, governed by bishops). The coun- 
trj" is dittded into two sections, Canterbuix" and York, 
each under its onm archbishop. Tlie archbishoprics 
are divided into bishoprics, headed by bishops. Tlieso 
in turn are subdinded into parishes. A cathedra! 
church is governed by a chapter consisting of a dean, 


canon.s, and prebendaries. Vicars, rectors, and curate 
officiate in the parish churches. 

The Anglican church provides High Church and 
Low Church obsen-ancas. The High Church has al- 
most as much ritual as the church of Rome. The lerr 
Cluirch has much less ritual. 

National and Local Government 

England has had no separate national government 
since 1707, when the Act of Union joined Scotland to 
England and Wales. (See English Histoiy; Great 
Britain; Parliament.) 

Tlie English counties (also called shire-i) are of 
ancient origin. Many of them were originally smaU 
kingdoms. Since the 10th century there liave been 
only slight changes in names and boundaries. After 
the Norman Conquest (10G6) the shire was frequently 
called a county. In England the county is the largest 
subdivision in the country. In this respect it corT^ 
spends to an American state. Its government, horr- 
cver, is completely difTerent. 

The counties are governed by county councils. The 
council members are popularly elected and elect their 
cliairmcn. Tliey receive no salaries. The large citis 
arc independent of the county govenmients. I/rndon 
is a county in itself, and other large cities, such as 
Manchester and Birmingham, though within the 
boundaries of a county, are independent political units 
called c-ounty boroughs. County councils and count) 
borough councils levy local real-estate taxes, called 
rates, to pay for local services, such as sanitation and 
fire protection. They also receive grants from the 
national government to administer national senioP, 
such as public health and education. (For Reference- 
Outline and Bibliography, see Great Britain.) 
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I7NCLI8H HISTORY Long ages ago the Bnl sh 
^ Itle? formed a peninsula of Europe The Engl sh 
Channel pias a broad pla n People and anuna a from 
eouthem Europe traveled across th s plain and made 
ther home in the den«e forests that then covered 
Bnta n The people belonged to the earliest stage 
of cmlisation the Old Stone Age They moved 
stealthily over the damp green woodland stone at m 
hand hunting mammoth hof'C and reindeer They 
Ived m eaves had no doniest 0 animals and took no 
care of the r dead 

After an immense stretch of lime the land subs ded 
and Ireland was separated from Britain Later the 
sea flo ved mto the narrow Strait of Dover and made 
Bntam also an island The people advanced slovly 
to the New Stone Age In th s period they imned 
fl nts lor the r weapons and polwhed them to give a 
sharp cutting edge They laid a vay the rdead m long 
or round chambers called hoTTous and heaped over 
them mounds of earth and stone From remains found 
m the'ie barrows we know that they tamed horses 
sheep goats cattle dogs and hogs and that they 
grew wheat and barley and later fla\ to make linwi 

Around 2500 n c — perhaps even earlier — sea mer 
chants from Med terranean countries discovered the 
islands in the northern seas The Phoenicians who 
traded w ith many lands came again and aga n to buy 
^ which lay close to the surlace in Cornwall {see 
luiwnicians) The native people learned from the 
I "cders how to smelt t n with copper to make bronae 


tools aud weapons Uith this knowledge the long 
Stone Age end^ and the Age of Bronze began In the 
later Bronze Age the people of Britain erected ave* 
nues and circles of huge gran te slabs 1 ko that at 
Stonelienge These were probably their temples (Su 
oUo Stone Age Man ) 

Some five or s'f ceatunes before the birth of 
Christ a tall fair people called Celts came across 
the chtumel in small boats The Goidels or Gaels 
(who are at 11 found m Ireland and m the Highlands 
of Scotland) foitned the first great m grat on Then 
came the Bi^thona or Britons (still found in Wales 
and Cornwall) who gave the r name to the island of 
Bntam The Celts knew ho v to smelt iron and were 
sk Uedin aria and crafts They 1 ecame the ruling cla»x 
and the nat ve folk adoi ted the Gelt c language and 
the Celts Dru d rehg m (see Celts) 

Rome Rules Britain Nearly 400 Years 

Jul ns Caesar ra ded Br ta n in 5o b c and again 
m At B c {see Caesar) Nearly 90 years later Rome 
nndertook the conquest of the island m earnest 
In A& 43 Emperor Claudius gathered a force of 
about 40*100 to invade the island Withm a few 
years the Romans subdued all the area that is no \ 
England and added it to the Roman Emp re as the 
prov nee Bntannia 

A widoved Celtic queen golden haired Bead eea 
led a great upnv ng agaimst the Romans in a d 61 
but her barbarian horde was no match for the Roman 
sold ers The people of Scotland were harder to sub- 
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UNCOVERING THE MOSAIC FLOOR OF A ROMAN VILLA 
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Dunng the 400 years that the Romans ruled Britannia they built many large and luxurious houses in the country as well es la tte 
towns. The country estates were called villas. Here we see an English workman carefully uncovering the mosaic floor ci a 7L.i 
m Somerset Remains of more than SO villas have been discovered m this southwest country. 
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due. Emperor Hadrian decided eonquenng them 
was not worth the trouble; so he had a nail built 
100 miles long across the narrow neck of the island 
to keep them out (see Scotland). South of this nail 
the Romans bmlt more than 50 cities and connected 
them with militarj- roads. Some of these roads, such 
as the famous Wathng Street, still seme as the foun- 
dations for modem highways. 

The cities contamed Roman battis and open-air 
theaters, temples to Jupiter, ilars, and ^Imerva, and 
housK with colonnaded terraces, mosaic floors, and 
hot-air furnaces. Upper-class Bntons m the towns 
spoke Latin and wore the Roman toga. Commerce and 
industrj- prospered, protected by Roman Ian. Later, 
when Rome became Christian, 

Roman missionaries spread 
Christian teachings in Britain. 

In .4.D. 410 the Goths swept 
down on Rome and no more Ro- 
man legions came to protect Bri- 
tannia. One by one the legions 
already there were withdrawn. 

The Britons, left to themselves, 
were unable to form a govern- 
ment. Local chieftains warred 
with one another. Barbarians 
from Scotland and pirates from 
Ireland ravaged the land. In 
vain a Briton -wrote for aid to 
a Roman consul, saj-ing: “The 
barbarians drive us to the sca- 
the sea throws us back on the 
barbarians.” 

Anglo-Saxon Invasions 

Soon a more dangerous enemy 
appeared. Across the North Sea 
came bands of pirates in long 
black ships. They were of Teu- 
ton (German) stock— Angles, 

Savons, and Jutes — from the re- 
gion of modem Denmark. Thej* 


KINGDOMS 


CUTS 


ANCIO- 
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.Essex, Kent; 


-cia. East 
Sussex, 


found the island easy to invade. In the south and 
west a low coast thmsts out toward the continent 
From the coast navigable rivers lead inland acro-: 
a rolling plain. The land itself, covered with green 
the year round, seemed miraculous. Not until cen- 
tunes later did people learn that the British Isles. sO 
far to the north, owe their mild climate to the warn 
Gulf Stream. 

The invaders plundered city after city and drove 
the Britons ever farther w est. Farmers and herd 5 m'’n 
followed in the wake of the warriors. The newcmeis 
were pagans, worsliipers of Odin and Thor (see Odm, 
Tlior). They had no use for Roman cities or Komaa 
law. Thev cleared the forests to make farmbndan 

built long houses grouped around 

the large log hall of their chiei. 
which was decorated with carv- 
ing and paint and hung m 
shining annor. . , 

Bv the year 600 the ruin o< 
Roine’s Britannia yvas complete- 
The original Celtic stock -=ur- 
vived only in the mountains oi 
Wales and in Cornwall. Except 
in these areas, Christiani 
and the Celtic language diro 
out. Britain came to be rahea 
Angle-land Oater England) al- 
ter the Angles, and the peoP 
spoke Anglo-Saxon (see Engi^ 
Language). 

The small Anglo-Saxon tnD& 
gradually merged 
eight little kingdoms. Ue -fut • 
a small tribe, held the t 
Wight and land to the no 
The Saxons established fh 
selves in AVessex, on the -o 
coast. The Angles ruled i fc . 

in the Midlands; East 

the east coast; and North 




Celtic population 
survived in the ■western higWandsf 
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: in the no^east 'ft hen a king died an assembly came again and in 1016 Canute the k ng of Norway 

called the wise men ) chose a nev king fiom and Denmark made himself bng of England also He 

I the roj al family proved to be a wise and strong ruler but after his 

The Mission of Augustine death hs empire fell apart and in 1042 the Danish 

, In the J ear 597 Augustine an Italian monk landed dynasty m England ended (See Canute Harold I ) 

, with 40 followers on the coast of Kent lie had been Hie Engli^ line then returned to the throne w th 
I sentbyPopeGregoryltowmtheAnglcstotheChiis- Ed sard the Confessor a son of Ethelred the Unready 
■ tian hith He baptzed Ethelbert kmg of Kent re- Ed>ard had been reared by French monks He was 
paired the old Roman church at Canterbury and called The Confessor because of h s personal piety 
founded a Bened ctme abbey there The pope conse- The Norman Conquest (1066) 

crated h m archbishop for his services From that Meanwhile other Northmen had been raiding the 
t me on the archbishop of Canterbury has been pn coast ol France On the south shore of the Engb-il 
mate of the church in England (Sec Canterbury ) Channel they establ shed the duchy of Normandy 
Christian ty spread rapidly Leamed monks These Northmen or Normans became Fiench m Ian 
brought to England a knowledge of architecture law guage and culture In the 11 th century Norraandv 
philosophy and the Latin language A new c v liia was rich populous and powerful (See Normandy } 
ton began to take shape Soon however it was When Ldvard the Confessor died ch Idless W lliam 
checked by another in\ as on of barbarians duke of Normandy cla med the Engl sh crown He 

Danes Invade EtigUnd wasasecondcousinof Edward and he had eiucted an 

Thenewmvaders wereScandmav ansfroroNomny oath from Harold earlofWessev to support his cla m 
and Denmark («« Northmen) The Engl sh called The Engl li Wjtan nevertheless elect^ H.uold king 
them Danes Summer aftei summer these bold p rates William appealed to the pope The pope supported 
towed up the rivets in their long boats plundered the W Ulian and declared Harold guilty of perjury 
nch monasteries and went home wth gold and gems Willum gathered together a host of horsemen 
Soon after SoO a great force remn ned in England bent slingers and archers and set sa I for England Harold 
on conquest Then permanent settlers poured in The met I im with foot soldiers armed w tb battle axes 
Danes were farmers and traders as well as warrors The tvo armies clashed in the famous battle of Hast- 

When they founded a to vn— usually a port— they mgs on Oct 14 1066 Harold was killed on the 

fortified t and opened a market All ea«tem England battlefield The vutoiious William went up to Lon 
north of the Thames passed under the rule ot the Dan don and was crowned king of England m W estmmster 
shjorfi (earU) and came to be known as the Dane- Abbey on Christmas Day (See alio Hsrold II 
fail) (under Danish law) William I the Conqueror Hastings Battle of) 

The Danes would probably have w pod out Chnsti For five years Will am \as busy putting down re- 
anity m England if it hud not been for Alfred the volts in his new kingdom He seized the land of all 
Great kmg of Wessex Alfred 
defeated the Danes great army 
at Chippenham in 8"8 and 
forced the Danish leader to s gn 
a treaty agreeing to leave W es- 
sex free The Danes prom sod 
also to be baptized and many 
d d become Christians In the 
last years of h a re gn Alfred 
began English prose literature 
by translating Latin books into 
Anglo-Saxon He also built 
schools and ordered the Anglo- 
Saxon Chron cle the first his- 
toncal record of England to be 
begun (See also Alfred the 
Great ) 

A ceotuiy after Alfred s time 
Ihe Danes started once more to 
mid England s shoies In 991 
the incompetent Ethelred the 
Unready tried to buy them oS 
by paying them yearly a large 
sum in silver tailed the Dane- 
jeld or Dane tax which was 
raised by a heavy tax on the 
people Nevertheleis the Danes 
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Iea\ e the manor on which he to. 
bom. This system of land tenu-e 
was the basis of fendalim, whifb 
held swa}- all o\er Europe in fi» 
^liddle Ages. {See alto ihdd>» 
Ages; Feudalism; Knighthood ) 
The efficiency of William’s mle 
is shov\-n by the survey he Ld 
made of all the propertj in Eng- 
land. His agents -visited eveii 
manor, found out who owned it 
how man3- people In ed there, and 
reported what the feudal lo-d 
ought to paj- the king in taxes and 
feudal service. The findmgs we-e 
recorded in tlie famous Domesdn 
Book, one of the most valuab'- 
documents in Enghsh hisfon 
The record was called Domesdav 
(daj- of doom) beeau-e no on*' 
could e-eape its judgment 
The date of the Norman Con- 
quest — 1066 — is one of the mod 


Every to^ had to be afouTess m Uie Mid'dle Ages W.^.riLThigh^^ wauTthe 

houses were crowded close togeUier. This to^ is typical of the llt^Mtn^ importantdatesmEnghshhisfon 

V«rTlrtnr^’a flA 


.-axons who fought against him and distributed it 
among his Nomian followers — except for xa-t tracts 
that he kept for himself as “crown land* ’’ From his 
crown lands the bng derived his chief support. On 
his own estates and on those of favored barons he 
ordered strong fortified castles built. 

In return for the grant of land— called a fief— 
Mch lord had to swear lojalty to the king, furnish 
knights for the kmg’s arm.v, attend the king’s court, 
and aid the king with monej- on certain occasions. If 
the lord failed to perform any of these duties, the 
king might declare his fief forfeited. Otherwise the 
fief was held by the lord and his heirs forever. Farm- 
ers were^ reduced to the class of serfs, or villeim 
as the Nor^ns called them. The estate on which 
they worked was caUed a manor. A villein could not 


me iim cenmry. • 

The Conquest cut England s 
w ith Sc.indinaxij and connect^ England with France 
French, the language of the Norman rulers, becam® 
blended with the Anglo-Saxon speech of the common 
people, enriching the native language with mani 
new words and ideas. W’ooden churches and abb’.v’ 
were replaced with beautiful stone buildings in the 
Norman st)-le. Foreign monks and bisliops, brought 
in b}- the Normans, made the monasteries eenfe^ ol 
learning. Anjone who wanted to study went mio 
the church as a matter of course. The king’s s^re- 
taries, judges, and most of his civil servants were 
churchmen, because onlv' churchmen had the necc- 
sary education. 

IVilliam I, the Conqueror, promised when he 
crowmed to govern according to the laws of Ediraru 
the Confessor. The IVitan survived in his great conn- 
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clof advisers theeunaregw nhich was attended by 
earls barons bishops and abbots but the counc 1 to 
longer had the power to choose the king As feudal 
overlord of the whole country William bertueathed 
England on his death to h s second son William II 
He left Iiormandj to his eldest son Robert 

tviliram ir Henry I and Stephen 
William II (called W ilbam Rufus the Red King ) 
came to the throne in 1087 He was a harsh nilerand 
few mourned him when he was kiUed by an arrow — 
shot by an unknown hand— while he was hunting 
(See Will am II ) Robert meanwli le had gone off on 
the First Crusade to reeo\er the Holy Itnd from the 
Turks A third son Henry I was therefore able to 
liccome king w thout a struggle (1100) WTion Robert 
returned from tl e Holy Land Ilenrj crossed the 
Channel defeated him and gamed Normandj al«o 
lie ga\e both England and western France a peaceful 
orderly rule (See Henry I ) 

Henry I exacted a promise fiom the barona to rec 
ogn ze ins daughter hlat Ida as the r ruler However 
when he d ed some of t! e b irons broke the r promise 
and cl ose instead Stephen e grandson of William the 
Conqueror Stephen was a gallant knight but a weak 
kng Throughout his reign bwlcsa barons fought 
private « an each seeking to increase his o vn power 
When Stephen d ed (IIM) the people were ready to 
sloome any strong ruler who would restore oHer 
(5ee Stephen ) 

Ileniy It Resterea (h« Royal Power 
The strong ruler was found m Henry Plantagenet 
count of Anjou II s mother was Mat Ida (or Maud) 
daughter of Henry I of England His father w ae Geof 
Irey of Anjou He came to the throne of Engbnd as 
Henry 11 first of the Plantagenet line of kings who 
were to rule England for 24S yean (The name 
Plantagenet wh ch means broom pbnt was given to 
his father because he wore a spng of th s pbnt in 
1 " cap) By marrsge and inheritance Henry II 
came into possession of all western France as well 
as England He spent most of his long re gn 1154-W 


in ha French possess ons jet he found time to be 
one of Et^btid s great rulers 

Henry 11 sent out trained justices (judges) on 
etreuti to different tosns in England to sit in the 
county courts The judges kept records of their 
cases WTien one judge had decided a ease other 
judges trying the same Lind of case were likely to 
adopt the dec s on that had been recorded In the 
muise of years legal pnnciples came to be based 
on these decisions Thus a new law grew up that took 
the pbee of the personal opinions of j idges and 
kinf^ Because th s case law apphed tn all Eng 
Iishmen equally it came to be called the common Ian 
The c rcuit just res also made more extensive use of 
Junes and started the grand jurj sj'stem in cr m nal 
Liw (^c also Law Jury ) 

Ileniy earned on a long and bitter struggle with 
Thomas BecLet aichbishop of Canterbury who as- 
serted the independence of the church courts aga nst 
the kings autWty Tie church trumphed when 
Becket was murder^ After making peace vith the 
po|)e Henry dd penvnee at Bccket 8 tomb Becket 
benme a sainted martjr and for centuries peojlc 
made p Igriraagcs to h « shnne at Canterbury (5e« 
also Henrj 11 Becket ) 

Rchard the Lon Hearted the brave and reckless 
aon of Henry 11 succeeded I s fatl er in 1189 After 
a fen moutl s he bft Lngl vnd while he went off on his 
bng crusade The countrj suffered little m his ab- 
sence because Hubert H alter governed it better than 
Richard would have done (See also Rchard I 
Crusadee) 

King John and Magna Carta 

In 1199 Rchard 1 was succeeded by his brother 
John the most despicable of Engl «h kings By a 
eenes of blunders John lost almost all the vavt Pbnta> 
genet possessions in western France except the 
eouthwest comer The English barons refused to help 
him regain hie territory Angered by his tyrannical 
rule they joined together and drew up a bat of th nga 
that even a king m ght not do On Juno 15 121 j 


OF THE CONQUEST OF ENGLAND B V THE NORMANS 





ENGLISH HISTORY 362 — — 

PLOWING, HARROWING, AND PLANTING IN THE MIDDLE AGES 





they forced him to set his seal to this Great Charter 
(m Latin, ^lagna Carta) of English liberties. 

- lagna Calais regarded as one of the most notable 
documents of historj-. The rights it listed were, in 
the mam, feudal nghts of justice and property that 
the Pre'-ious kings; but now for 

tire iun s , nil. Thus an important principle na« 
estabhshed that the king himself must govern ac- 
cordmg to hw. In later years, whenever a king^ver- 
evtended pouers, the people could remind him of 
Magna Carta. (See of.o John; Magna Carta.) 

of Parliament 

„d weB b„, i;co4eV.!.u;d!S” 

^e barons took a strong stand against him in S: 
ment. (TOe term padtament was gmduaUv coming into 
for the Gr^t CouneU.) In 1264 the ba^^S 
by Simon de Montfort, rose again<=t the twT’ ^ 

broBgh, „ ,he B.W SUmSCJ 


Oxen were thin, lightweight animals in the Jliddle 
plows were of clumsy constmcUon. At least four oxen werere 
to drawn plow and sometimes as many as 20 were hitcte^t 
Smce few men owned more than a single ox, the mageis 
together at plowing time. Work horses were rare; but haeis^ 
pullmg a harrow. The artist has drawn the hyrow as d t 
standmg on its side. The pictures are from the Luttreu Kaiitri*- 
lilominated manuscript of the 14th century. 

years. Tlie uars ended alien Earl Simon aasiiLrf 
in battle. (.See also Henrj' HI; Montfort) 

Henry- Ill’s .=on, Eduard I, nho ruled 1272-lwo 
irisely accepted the limitations on the kings autno,- 
ity. His parliament of 1295 is caUed the Jlodel 
liament because it included representatives of bo 
shires and towns as well as the Great Council. 
of the lavs passed in Edward’s reign exist in m 
fied form today. , 

Edward I conquered Wales and united it to Enguo 
but failed in his effort to subdue Scotland. He 
on Ills u ay north to put doum an uprising led b} -* 
great Scottish hero Robert Bnice. His incompe es 
son, Eduard II, then took up the task and uas « 
sively defeated by Bruce at Bannockburn. 
Parliament used its new pouer to depose Edwa 
and place his son, Edward HI, on the throne. (•- 
also Eduard I; Eduard II: Eduard IH.) 

The Flowering of English Medieral Life 
The 13th century- yvas a time of great enthusas 
for art and learning. In architecture, the 
towers and round arches of the Norman penoQ 
place to the delicate spires and pointed are es 
the Early English, or Gothic, stj-le. Nere ’ 
was brought into England by friars and other sc - 

from the continent. O.xford Uniy-ersity won renown ^ 

oy-er Europe. One of its teachers, Roger ^ 
friar, urged the studj- of nature and the expenm 
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method m seek ng knowledge but the world was not reviTcd The serfs were gradually giving place to a 
jet ready for science The Crusades opened up com new cbss of tinners free yeomen 
merce with the Orient and brought in new ideas as n chard II thirsted for absolute rule and came into 
wed as new foods and a Ik fabrics (See also Arcbi- confl ct wth the powerful barons His cous n Henry 
lecture Bacon Roger Crusades ) duke of lancaster led a revolt aga nst hirti m 1399 

I Towns became noted for particular manufact ires — impnsonel him in the Tower of London and forced 

woolen or Inen doth cord knives needles iron him to abdicate Pari ament then placed Heniy on 

leather soap Craft guilds held a monopoly of nunu the throne as Henry I\ and the PlantagenetLne came 
facture and merchant gu Ids controlled local marketa to an end (See afro R chard II ) 

Foregn merchants were allowed to sell ther wares TheHorscofLancasterruled England only62jears, 

. only at certain annual fairs The Merchants of tl e 1399-1461 Durng th s period three Henrjs — 
[Staple first of the g eat Engl sh trading companies father son and grandson— wore the crown The r 

II obtained a monopoly of the evport of the famous Lng re gns were filled with plots and rebellions murders 

ish wool that England had been suppljmg for cen and executions Their hcred tary title was defective 

tunes to expert w ea\ era in Flemish and luhan c ties Pori ament had made them kings and they depended 

/ (English weavers still made only coarser cloths ) Tl e on its support to keep the throne They therefore 
serfs were st II bound to the so 1 but if their kud consulted t on all affa rs (See also Lancaster Henry 
[treated tlem badly they could run awav and find IV Henry V Henry VI) 

I ork n a to vn There they were safe from lecapturc Th« End of the Middle Age* tn England 

^ after a jear and a day (See dao Gu Ids P^rs) 10 1455 two tears after the Hundred Years War 

j The Hundred Yeara War ended tile H<ni«e nf Tork and the House of Lancaster 

j Knghthood was stil tn flower whle Bdxard 111 plunged into a long and bloisdj struggle for the crown 
f was on the Engl ah throne 1327 77 The king hin calle I the Wars of the Roses Henry \ I of the House 
1 self a perfect figure of ehivaliy excelled in beaut fut of Lancaster was captured and murdered Edward 
I feats of arms He soon had a chance to prove ha IV of the House of York snent most of h s re (jn fight- 
' skill on the battlefield as well as in tournaments for ing to keep I s cro mi The last Yorkist k ng Rich 
during h s reign began the long struggle with France ard III gained the throne by having Edward g two 
I known as the Hundred Years ^^ar In >346 Ed Lttle sons murdered Peace came at last with the 
r wards army won a brilliant victory at Cnicj with a death of R chard III in the battle of Bosworth Field 
. new English wexpon the longbow The next j ear The dale of Ricliard s death— 148»— may well be used 
■ Edurd took CaUs a Trench seaport (tee Calais) to mark the close of the Middle Ages m English hs- 
; In 1358 h s son the Black Pnnee won the famous tory (See also Roses Wars of the Edward IV Ed 
bittls of Poitiers (See also Edward III Knighthood ward V Richard III) 

Archery Hundred V ears War) The Wars of the Roses were the death throes of the 

The war was brought to a temporary halt while the feudal system Battles and executions thinned the 
Black Death swept over western Europe (1343-49) taaks of the nobles and ther fortified ca«tlca were 
IVhen the great plague had spent its fury more than no longer impregnable after the invention of pun 
afourthof England spopuUt on had penshed Whole powder A nexv anstocracy was pushing up through 
villages were wiped out and great areas of fanniand the broken crust of feudal society In the tn \-ns a r ch 
went to weeds The serfs who sunived demanded c^tal st cta«s appeared Country squires— the land 
h gh money wages If the r lord refused theymoved ed gentry —also grew wealthy The new ar stocricy 
to another manor The government tried to halt the began to seek poi t cal power 
r se m wages and bind the laborers to their manors ^gbnd no longer sent its fine t wool to Tlanders 
once more but it could not enforce its Statute of and Florence to he made up into cloth It wa": now 

Laborers The landlords sought labor at any price the ch ef doth export ng country ui the i orld En 

and the Laborers formed combinat ons (what we would terpnaing employers grew t red of the restrictions of 
now call un ons) to resist the lav John W> Iiffe a the guill system and found another means of manu 
poor pr e«ts (Lollards) and other traveling preach facture They supplied wool to farmers and villagers 
ers increased the d scontent by denouncing the land to be spun and made up into cloth This system of 

lords (See also Black Death )\ycliffe) manufacture called the dome*tic system grew 

Richard II grandson of Ed yard III was 14 years steadily in the following centuries and caused the 
old when a great band of peasants headed by Wat breaking up of the guild system Serf lorn also gradu 
T^Ier marcl ed on London (1381) from Kent The alljdedout The gentry leased the r land to yeomen 
boy bng went bol lly out to meet them I am your who pa d money wages to their free laborers 
king hesad I will beyour leader Wewillthat French thespeechofthegovexingclasses hadbe- 
you make us free forever the peasants asked Rch come blended nth Anglo-Saxon into an English speech 
anl promised to help them and they returned peaie- somewhat similar to the language we use today The 
»biy to their homes How ev er the king d d not keqi poet Geoffrey Chaucer « rote m th a Engl sh and the 
b B prom se an 1 w th n a week the judges hanged Bible xvas translated into it (see Chaucer Tyndale) 
1.500 ringleaders of the revolt (see Tyler Wat) The The»e works were among the first pnnted by illiatn 
feudal system of villenage however could not be Ca-rtoo who brought a print ng press to England from 
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Germany in 1476. Printing made it posab'efcr 
manj' more people to have books and helpM to 
spread the New Learning of the Renaisance 11= 
New Learning was actually ■nisdom of theaneeit 
Greeks and Romans that had been lo't to ft 
Western World for many centuries. Renaissance 
V hich means “a new birth,” was the aame giwn to 
the re^^val of this learning. (See o/so Renaissance.) 

Before the 1 5th centurv* ended, Spannh and 
Portuguese eviolorers had opened up neiv con- 
tinents across the Atlantic Ocean. This ocean vi: 
soon to become a busy highway; and the snail 
isbnd off the edge of Europe was to find iL=eL’ 
in the center of the new Larger world. 

Hcnrj’ Vn, First of the Tudors 

After a century of wars, England now enjowd 
a Centura' of almost unbroken peace undertheTa- 
dors (see Tudor). Wlien this strong dynast- 
ended, England was a modem nation and had 
taken the first steps on the road to empire. 

Henry Vll, first of the Tudor line, b^cas” 
king by defeating and slaying Richard HI in ft' 
battle of Bosnorth Field (14S5). He crushed ft' 
barons and once more made Parliament obedient 
to the king’s will. Only the medieval church, sbH 
w ealthy' and pow erful, remained an obstacle to ha 
autliority. He was popular m’th the ‘‘common.'”'- 
the middle classes in town and country— becai-*' 
he buil t up an orderly government, aided comm'^e 
and industry, and kept the country at 
and out of debt. With his encouragement JOM 
Cabot in 1497 piloted an English ship acres t^ 
Atlantic Ocean to Newfoundland, fira ym'"' 
after Columbus discovered the New World, (i.'' 
also Henry VII; Cabot.) 

The English Reformation 

Henry ITH, ruled 1509-17, is famous as fte 
king who had siv wives in suceesaon. 
put aside his first wife, Catherine of J 

pope ex’coramunicated him. Henry, enragra.w^ 
Parliament cut the ties that bound the 
church to the papacy (1534) and forced ^ 
English clergy to acknowledge the king in ^ 
than the pope as the “only supreme head o 
Church of England.” 

Henry’s quarrel with the pope was made ra 
by the great Protestant Reformation tha 
sw eeping over Europe (see Reformatiim). 
Henry all liis life claimed to be a devout Ca o 
He burned Protestants at the stake • 

readily as he hanged and beheaded the trai 
who upheld the pope. His attack on the 
was prompted in part by greed. ^ 

monasteries be was able to seize their 
wealth in lands and buildings and the costly o 
ments of the sluines. From the shrine 
Thomas Becket at Canterbury he had ra 
away wagonloads of gold, silver, and jew ' 
used some of his new riches to fortify trp^ ^ ^ 
and build England’s first real navy. At , ;,,i, 
the royal fleet numbered 71 vessels, some o 



•e fitted out with cannon (See 
3 Henry VIII, More, Wolsey ) 
lenry VIII s only son, Ed«ard VI, 

) ten years old when he came to 
throne (1547) and he died at the 
1 of 16 (see Edward VI) The 
d Protectors who ruled in his 
id favored the Protestant cause 
ey forbade the Catholics to hold 
,ss to fast to do penance, to make 
’nraages and to use holy water 
y encouraged the clergy to marry, 

1 they required Thomas Cranmer’s 
ghsh Prayer Book to be read m- 
ad of the Latin Mass 
rhese laws were speedily repealed 
en Mary, daughter of Henry VIII 
1 Cathenne of Aragon ascended 
: throne (see Mary I) She had 
in brought up in the Catholic faith 
i held stanchly to it She had 
era! hundred ftotestants burned 
the stake for their faith Yet the 
V Protestant teaehuigs spread 
Mary's statutes were m turn re- 
ded by her half sister Elizabeth I 
< Elizabeth I) In Elizabeth’s reign the Church 
England took the form it has today It kept the 
tholic governmental organization of archbi&hops, 
hops, and deans, but it rejected the headship of 
! pope It permitted the clergy to marry, and 
again ordered the reading of the English Prayer 
ok Many people accepted thia “middle way ’ 
i it was bitterly opposed by the flonun Catholics 
Papists’’), and also by the extreme Protestants 
Puritans ) who insisted on a simpler “purer" 
m of service with no ' Popish rites ” The &g(isb 
re to endure nearly a century more of strife be- 
■e they agreed to allow more than one religion 
The CaUen Age of Elizabeth 1 
The long reign of Elizabeth 1, 1558-1603, was Eng 
ids Golden Age The Renaissance which be^ in 
ily ID the 14th century, at list reached the nortb- 
\ island “Merry England ” m love with life, 
pressed itself in music and literature, m architeo- 
re and in adienSurous seafaring WiUum Sbake- 
eare, poet and dramatist, mirrored the age for us 
verse that lifted the Enghsh language to its fuB- 
t beauty (See algo Elizabeth I, English Lrtera- 
re, Shakespeare ) 

Throughout the land could be heard the sound of 
‘huners and saws of buildere— a sure sipi of pros- 
nty Elizabethan manor houses, usually built 
ound an open court, blended the English sty le with 
e new Italian English glass works suppli^ small 
»r panes for bttice windows The mcteasing Use 
bnck made rt easier to build chimneys and fire- 
aces even for conunon houses which were still the 
d pbled and thatched cottages of timber 
English seamanship and shipbuilding reached Uie 
ghest point they had yet attained Francis Drake 
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sailed around the viorld Walter 
Raleigh made the first attempt to 
found an English colony m Ajnenca 
These and other bold “privateers" 
reaped rich rewards— chiefly at the 
expense of Spain — from piracy, smug- 
gling and slave trading Elizabeth 
encouraged them on the ground that 
they protected Protestant England 
against Cathohe Spam (See also 
America Drake Raleigh, Hawkins ) 
The defeat of the Spanish Armada 
(1588) established the superiority of 
English ships and sailors and made 
the English conscious of their ocean 
destiny (see Armada Elizabeth 1) 
English merchants began to seek 
distant markets for their goods In 
16(k) the now old queen chartered 
the famous East India Company, giv- 
ing It a monopoly of trade with the 
Far East From this small beginning 
Britain’s Indian Empire was to grow 
The Enclosures 

Hot all classes shared m the in- 
creasing prosperity The population 
had doubled since the Black Death and now reached 
about 4 million TTiere was Und hunger agam The 
growth of the cloth industry increased the demand 
for wool aad made it profitable for the landowners 
to turn fanubnds into pasture They fenced in (' en- 
ckaed”) the pastures with hedgerows ‘ Where 40 per 
sons had their bving^, ’ the laborers complained, 
‘^ow one man and his sheplierd hath all ’’ Men 
thrown out of work by the enclosures became vaga^ 
bonds and terroiired the townfolk Whipping the 
“sturdy beggars ’ failed to solve the problem 

Throughout the Middle Ages the monasteries had 
given alms to the poor Kow that the monasteries 
were bo more the government took over the task 
Elizabeth’s (amoua statute of 1601, an Act for the 
Rebel of the Poor lequired every pirish to levy 
ra/pg (load bixea) for poor relief Children were to 
be put out as apprentices if their parents could not 
support them ttages of artisans and farm laboiers 
were fixed by law All able bodied men were com 
polled to work They could no longer move freely 
from place to place They were practically serfs 
again except that they had no rights m the land 

Birth of the British Empire 

The Tudor dynasty came to an end when ELzabeth 
I died m 16<W The crown of England then passed to 
the Stuart line of Scotland (see Stuart) The new 
king was called James VI in Scotland and James I 
m Er^Und The two countries, having the same ruler, 
were now bound together in a personal union, but 
they continued for another century to have separate 
parliaments 

James boldly announced that he would rule as an 
absolute monarch responsible to God alone This 
view of monarchy was called the dmne nghl of kings 
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It was generally accepted on the continent of Europe, 
but it ran counter to the nature of the English peo- 
ple. Parliament resisted James at evcrj- point. By 
insisting that all people conform to the Church of 
England, he won the enmity of the Puntans, the most 
extreme of the English Protestants, as r^ell as the 
Catholics. A small band of Cathohe extremists, in- 
cluding Guy Fankes, formed the Gunpowder Plot to 
blow up king and parliament together (see Fawkes). 
Yet on the whole James's reign nas quiet. His son 
Charles was to face the bitter reckoning. 

James allowed the nax’y to decay and suppressed 
privateering. Yet it was in his reign that colonial 
expansion began and the Bntish Empire was born. 
The colony of Jamestown, 1’irginia, was started in 
1607. In 1620 the Pilgrims landed on the rocky shore 
of New England. Other colonists swiftly followed. 
Some went to escape religious persecution and some 
to find free land. With ax and plow they spread Eng- 
lish cix-ilization into the wnldemess. (See also .Ameri- 
can Colonies: British Commonwealth and Empire.) 

Under Charles I, w ho ruled 1625-49, acti\ e coloniza- 
tion continued. Charles was glad to have the trouble- 
some Puritans leax’e England and put no bars on their 
emigration. Wealthy Puritan lords and London mer- 
chants backed the Massachusetts colony. Great w ealth 
flow ed into London from .American tobacco, the .Afncan 
slax-e traffic, and the silks and spices of India. Trad- 
ing companies built their own fleets and “filled 
the nation with great sliips and ex-pert mariners.” 

England’s CivU War 

Charles was as obstinate a despot as his father. 
In 1629 he dissolved Parliament, determined to rule 
bj' himself alone. Eleven years later he became in- 
volved in a war with Scotland and was obUged to 
summon Parliament to raise money for his armies. 
When Parliament refused to vote the money, Charles 
dissolved it. Before the year ended he summoned it 
again. This time Parliament forced the king to agree 
not to dissolve it without its consent. It lasted. 


with some interruptions, from 1640 to 1659 and is 
known as the Long Parliament. 

Puritans dominated the House of Commons. In- 
stead of aiding the king, they passed laws to curbht 
power. The king w ent in person to the House, de- 
termined to arrest five of its leaders, but “the birds 
had flown.” Parliament issued a call to arms, a reio- 
lutionar 3 - act. The powerful new middle class put iL= 
great resources behind the Puritans. The king ralL'ed 
the royalist aristocracy, high church Anglicans, and 
the Catholics to his standard. 

The Parliamentarj' army went into battle singing 
psalms. In 1644 the Puritans defeated Charles’s "Ca'.- 
aliers” at Marston Moor. In this battle Oliver Crom- 
well, the Puritan leader, won the name “Iron=ide=” 
Tlie ne.xt year he gained a decisive x'ictoiy at Naseby. 

In 1648 Colonel Pride, a Puritan, stood at the 
entrance of the Commons with a force of soldiers and 
allowed only “Roundheads” to enter. (The Puritan 
were called Roundheads because they cut their haii 
short. The Cavaliers wore long flowing locks.) The 
group that remained after “Pride’s Purge” was called 
the “Rump Parliament.” 

Tlie Rump sentenced Charles to execution, and 
he was beheaded Jan. 30, 1649 (see Charles I). The 
Rump then declared England a (Commonwealth (fhaf 
is, a republic), without a king or a house of lords. 

The Commonwealth and the Protectorate 

The Rump Parliament governed England while 
Cromwell put down revolts in Ireland and Scotland 
with extreme cruelty. In 1653 the xigorous 
the Revolution came back from the wars, turned Par- 
liament out of doors, and “nominated” a Parliament 
of his own (called “Barebone's Parliament” after one 
of its members. Praise God Barebones). The Co®- 

monw ealth then took the name of Protectorate, wi 
Cromwell as Lord Protector (see Cromwell). 

The Puritans closed the theaters, suppressed h^orse 
racing, coekfighting, and bear baiting, and made -.un- 
day strictly a day of worship. Cromwells minfar- 
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THE LONDON THAT SHAKESPEARE KNEW 
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rule ri as more despotic than that 
of tho king Yet the revolution 
accompbshcd its puipose A\ hen 
the monarchy was revived it « as 
aliroited monarchy The Church 
ofEngland whenitwasrestored 
never again tried to include 
e«ry person in England 
Barebone s Pari ament made 
the olTce of protector heredi 
tary t\‘hen Cromwell d ed m 
1658 h s eldest son Richard 
rromwell became Lord Protcc 
tor Too weak to control the 
army on which the Protectorate 
rested Tumbledown D ck 
rcsgned the next year In 1600 
George Monk one of Crom 
sells generals came down from 
PcotUnd w th an army and had 
the Rump of the Long Parlia 
ment recalled m order to dis 
»Iv6 tlaeU A new Parlia- 
ment fould then be legally 
elected It at once offer^ the crown to the son of 
Charles I who had been safe in Franco when hia 
father was beheaded 

England under the Rettorailon 
The people of London joyously welcomed Charles II 
onen he arrived from France with the gay court of 
w that had been exiled with him (arc Charles 
11/ The bleak Puritan age was sudden!) ended 
Theifers opened again Footlights curtains and 
psinted scenery were introduced For the first tune 
the stage Restoration drama 
tjSfs delighted Londoners with sparklmg comedies 
that laughed at Puntan virtues John Dryden poet 
laureate best represented the Restoration penod Its 
grtateat poet however was still the Puntan John 
HIton who had faithfully served Cromwell Now 
hi ad he retired from public life to write the greatest 
epic m the English language Paradise Lost (See 
wso Drjden MJton Drama Enghsh Literature ) 
England s greatest architect fiir Q nstopber 
wren rebuilt St Pauls Cathedral following Lon 
dons Gmat Fire of 1606 and desgned scotes of 
par sh churches (see Wren Christopher) hoience 
I ‘‘^shed along with the arts Isaac Newton formu 
uted li(s-s of the universe and spread the spirit of 
scientific inquiry (see Newton) An observatory was 
es^tohed at Greenwich 

Candles fared somewhat better than Puritans un 
'^harles 11 His Caxalier Pari ament in 1C62 
A t of Uniformity depriving all clergymen 
^ their offices who d d not accept everyth ng In the 
Anglican Prayer Book Th s act tended to throw all 
nonconformists (Independents Preshytenans Bap- 
the new Quaker sect) into a single class 
aired dissenters To make things easier forCstho 
Charles issued a Declarat on of Indolence 
■0 1672 Parliament forced him to retract tbs and 


passed a Test Act (1673) which mode it impoasublo 
for Catholics to hold publ c oSice 

Ihe Birth of Political PartJst 
Charles II leaned toward Catholicism H « brother 
James heir to the throne was an avowed Catholio 
Id 1C79 an Excius on Bill wot presented in Parlia 
ment to bar James from the kmgship Charles pre- 
vented Its passage by d stolving Pari ament lie 
govern ng classes at once split nto bitter factions — 
the Tores who opposed the bill andtheWhgs who 
favored it Thus were bom the first great poHical 
part ea 10 h storv 

The names and Tory were both terms of den 
Sion Tory waslrishslangfora popish outlaw TVig 
was a term of contempt in Scotland for a fanatic 
Presbyterian The Tones desren led from the Cava 
here represented the landed anstocracy They up 
held the d vine right of king* and the Anghepn 
church The Wings descen led from the Roundhearh 
lepreaented the commercial classes of the c ties 
They championed Pari ament against the king and 
urged toleration for nonconformists 

Following the decl ne of Spanish and Portuguese 
sea power the Dutch Netherlands became a serious 
nval of England m the Far East in Afnca and in 
Amenca In the 17th century Englan 1 fought three 
coounerciat ware age nst the Dutch (1652 54 1665- 
67 and 1672-74) The Netherlands then dropped out 
of the race for world commerce and American do- 
m n ons In the third war the Engbsh joined fortes 
will the French— not yet aware that France was 
to be the next rival England had to face 

The Glorious Revolution of 168S 

Charies II d ed m 1685 and his brother James 
n steeled quietly to the throne However when a 
son was bom to James in 1688 Tory and WTiig lead 
era joined together and decided to set as de the 
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During England’s Civil War, a Puntan parliament brought Charles I to trial and con- 
ncted him offre^on to the stale. Here we see him in the ornate dress of a Cavalier* 
waUang to Whitehall, where he was beheaded (1649). A PunUn leads the procession. 


Catholic line of kings. They invited Man-, a daughter 
of James, and her Dutch husband, IViJlmm of Orange, 
to occupy the throne as joint sovereign®. \Then Wil- 
liam arrived from Holland, .James fled to the conti- 
nent. He had reigned only three years. (See also 
James II; Wilham III; Man- II.) 

Parliament was careful to lay doivn conditions for 
the new sovereigns. William and -Marj- accepted its 
Declaration of Rights, and Parliament speedily en- 
acted it into law as the famous Bill of Rights (see 
Bill of Rights). The act made the king responsible to 
Parliament and .subject to the law s and provided that 
henceforth no Roman Catholic could wear tiie crown 
of England. Parliament, and not inheritance or divine 
i^ht, would determine the succes-sion to the throne 
^is was the fruit of the so-called “Glorious Rcvo^ 
lution”— a revolution without blood=lied. 

John Locke published a defence of the Revolution in 
which he boldly proclaimed the supremacy of the lem®- 


lative assembly as the voice of 
the people. In the nett ceafiir.- 
this became a textbook of Ameri- 
can rex-olutionists (see Locke). 
England’s Long Struggle 
with France 

IMiile England was in llie 
throes of revolution, France un- 
der Louis Xr\'^, was achieving a 
dominant position in Europe. 
■Ulth internal conflict ended, 
England turned its attention 
abroad. In 16S9 it joined iriti 
Holland and .=everal German 
states in the War of the Grand 
Alliance agaimst France. The 
w’ar w-a® fought on land and sea 
and spread to America, where it 
was called ffing WDliam'sMar. 
It marked the beginning of a 
long struggle to decide nheth^r 
France or England was to 
control India and Xorth .Amer- 
ica. (See King B illiam's Wa.r.) 

When B'illiam died, in Hdl 
Louis XrV’' proclaimed Jam's 
Stuart, .son of James II, king of England, Scotland, 
and Ireland. Parliament, how-ever, had atodypm- 
x-ided that, if IVilliam and Marx- had no children, the 
crowTi should pas® to Anne, a Protestant, daughter of 
James II by his first w-ife. .James Stuart kept up hh 
claim to tlie tlirone for 65 years and became known as 
the Old Pretender. His son, Bonnie Prince Charh'’. 
known as tlie Young Pretender, made an unsucc^>n 
attempt to obtain the throne in 1745 (see Pretender/ 
As soon as Aime came to the throne in 1702, Engto 
entered upon another war with France to beeak^ 
a threatened combination of France and T ' 
xvas called in Europe the IVar of the Spanish 

sion. In America it w-as known as Queen Annes ar. 

The Duke of Marlborough led the English, Dutch, sn^ 
Germans to brilliant xictories, and the Treap e, 
Utrecht (1713) gax-c England important 
(all Nox-a Scotia and Newfoundland) in the - c 
World. (See also Queen Anne’s B'ar; Alarlborouc ■; 


B/rtA of the Kinedi 

'J'HE MOSTnoteble event of Anne’s reign was the 
union of England xvith Scotland. Since 1603 the 
two countries had been loosely associated under the 
rame kmg. In 1707 the Parliaments of England and 
Scotland pa^ an act of Union joining the two na- 
tions imder the single Parliament in London, xvith the 
name G^t Britam. After this date, it is inaccurate to 
speak of the parliament or government of Britam as 
English. (See also Scotland; Great Britain; Flags ) 
Britain’s First Prime Minister 
The Stuart line came to an end when Anne died 
®mre none of her 17 children survived her. She was 
.succeeded ,n 1714 by the nearest Protestant heb 


m of Great Britain 

George I, a prince of the House of Hanover, 
state in Germany. (See Hanover; George I.) - 

did not speak English, and he was so wrappw . 
in his belox-ed Hanover that he took little m e. 
in British affairs. He soon began to stay 
meetings of his inner council, or cabinet, an 
the government in the hands of Sir Robert " ® 
the able BTiig leader. Geoige II, who ruled J 
also stayed away from meetings of his » 

Walpole made liimself supreme in the 
selected his colleagues, and insisted they w-or ' 
him or leave the cabinet. He thus became t e 
prime minister. (See also Geoige IT; GaLincf ) 
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Walpole promoted trade and commerce and strove 
to avo d «ar But in 1739 the British people became 
aroused over the story of Robert Jenkms a sea cap 
tain who claimed the Spaniards had boarded hw ship 
and cutoff h s ear Walpole was persuaded to declare 
war agamst Spam in 1739 — the \\ ar of Jenkms Ear 
He resigned when this war merged into another conti 
nental war the War of the Austrian Succession in 
America called King George s W ar (see Kmg George a 
War Austria Hungary) When peace was made 
m 1743 the real issue — whether France or Britain 
was to preva 1 in India and North America was 
still unsettled 

The struggle with France was renewed in the Seven 
Years War which broke out m 1756 TTi i war 
brought to the fore a leader of genius William Pitt 
earl of Chatham He carried on the struggle against 
France m America Africa and India aa well as m 
Europe and on the sea The war cost Prance almost 
all its territory in North America and India and vaatly 
extended Bntam a empire Horace W alpote wrote to 
Horacehlann mAmerica Youwouldnotknowyour 
(ountry agan You left it a private little bland 
living upon Its means You will And it the cap to) 
of the world (<See ofso Chatham beven Years War 
French and Indian War Biitish Common vealth ) 
Th« American Revolution 

Before the Seven Yeats War ended George 111 be- 
gan hu 60-year reign 17G0-18'’0 Determmedto be 
a king and quite unAt to be one he got r d of Pilt 
and put h a own Tory friends in power 

Ihs Twy goyerBZMDt wipowJ wxw cw the 
Amer can Colonies The colon ts msisted the Bntish 
Parliament had no rght to tax them without their 
consent Pitt and Edmund Burke counseled compro 


mise (we Burial but George III and his ministers ob 
stinately insisted on their course Troops were sent to 
enforce the decrees and the colon sts met force w th 
force On July 4 1776 the American Congress 
adopted a Declaration of Independence Two years 
later France witered the war on the side of the col 
on sts The Amencans won their independence and 
Britain lost the most valuable part of its colonial em 
p re (See also Revolut on Amencan Declaration of 
Independence Stamp Act ) 

Geo^ III a attempt at personal rule was now com 
pletely discredited Parliament rega ned its leadei 
ship William Pitt second eon of the earl of Chat- 
ham became prune mmister m 17S3 and held the 
position for 17 years (See also Geo ge III Pitt ) 
Britain s Claaalcal Age 

The Dumerous wars of the 18th centuiy were fought 
with small profes&ion4l aimies and hardly di tuibed 
the even tenor of 1 fe in the fortunate isle Even 
the low of the American Colon es was little felt 
Dr lam was st U mistress of the seas and its mar 
mere and traders soon built a second emp re greater 
than the old Before the century ended the French 
Revolution and the Industrial Revolution were to pro 
duce tremendous upheavals Until tl e storm broke 
Britain was quiet and settled 

The yeara 1740-80 were Britain s classical age 
—an age of art and elegance of enl gl tment and re 
hg oua tolerance W ealth and le sure becan e more 
widely diffused In town and country the middle class 
put up comfortable d gn Aed homes m the Queen 
Anne and Oeurgan s^vles I ito them went furniture 
designed by Thomas Chippen lale Thomas Sheiwton 
and ti e Adam brothers and beaut ful china glass and 
t Iver plate made by skilled English hand craftsmen 
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The dress of the age was extravagant. Men wore 
bright-colored silk coats, waistcoats, and breeches; 
women appeared in hoop skirts and elaborate head- 
dresses or high pompadours. The three great portrait 
painters of the age — Refolds, Gainsborough, and 
Romnej' — pictured the fashionable aristocrats while 
Hogarth caricatured both the fashionable and the 
common people. Alexander Pope, a bitter satirist, 
Tsas the leading poet of the age; but the most charac- 
teristic literarx’ figure was Samuel Johnson, who gath- 
ered with other wnters in London's coffeehouses to 
discuss and debate. (See also Interior Decoration; 
Furniture; Painting; English Literature.) 

The gox'emment n.as httle concerned with reform. 
Indixfiduals, however, a ere showmg a growing sensi- 
tiveness to the wretched condition of the poor. Hun- 
dreds of charitj- schools, Sunday schools, and hospitals 
were founded, all at private expense. John Howard 
made prison reform his life’s work (see Pri-^ons). 
William Wilberforce set in motion a campaign that 
was to free the slaves in all the British colonies by 
1S33 (see Slax-ery). The new humanitarian spirit was 
quickened by the iMethodist movement, a tremendous 
religious revix-al led by John Wesley (see Wesley), 
The Industrial Revolution 

Under the quiet surface of the classical age. Great 
Britain was entering upon the greatest revolution in 
aU history — a revolution that was to spread over all 
the world. It began with inventions m the textile 
industiy— Jolm Kay’s flying shuttle, to speed up 
weax-ing, and Hargreax-e’s spinning jenny, for making 
yam. 'These inventions transformed the tex-tile in- 
dustr}-, which had seen almost no change for thousands 
of years. Bj' 1781 James U att had dex'eloped a steam 
engine to run these and other machines. During the 
nex-t 15 years cotton manufactures trebled. Tlie great 

THE INDUSTRIOUS 


AND THE LAZY APPRENTICE 
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tices Uved in the mast JrVLS his loom* Appren- 


Industrial Rexmlution was under way. (See ah 
Industrial Rex'olution; Hargreax'es; Watt.) 

The rex’olution in agriculture also began in the 
ISth centurx’. In the time of Queen Anne, BritLh 
landoxvners began to dex'ote their wealth and personal 
attention to improx-ing methods of cultivation. On 
tlie'u" enclosed fields the}' practiced scientific rotation 
of crops and pasture and nexv methods of draininj. 
drilling, sowing, and fertilizing. They began to groiv 
root crops (turnips and potatoes) in fields instead 
of in small gardens. By selectix’e breeding and 
proper winter feeding of stock the}' doubled the aver- 
age weight of cattle and sheep. Fresh beef and 
mutton replaced salted meat in the winter diet. 
Scurx-y and other skin diseases, prevalent in earher 
centuries, grew rare even among the poor. 'The increas- 
ing knowledge of medicine combined with better 
nutrition to bring about a sharp drop in the death 
rate — from 33 in a thousand in 1830 to 23 at the end 
of the century (see Vaccination; Health). As a conse- 
quence population increased enormously. 

Great improx-ements in inland transport accompa- 
nied the rex'olutions in industiy and agriculture. In 
Queen Anne’s reign coal was still carried on pat*- 
horses. Roads were so poor that wheels stuck m the 
mud or broke on hard, dry mts and huge stones. Tie 
government still took little interest in road buM- 
ing. Prix-ate initiative supplied the need. Turnpike 
companies laced the land with roads and made their 
profit by collecting fees at toll ^tes. Heavy wagons 
lumber^ over the new turnpikes, and light stage- 
coaches sped along them at ten miles an hour, Etoi> 
ping at coaching inns for new relays of fast hoises 
In 17.50 a great era of canal building began. More 
the end of the centuiy the land was interlaced mt^ 
a network of waterways. Like the roads, the can^ 
were built for profit by pnvate 
companies. 

Britain's threefold revoluhoa 
was accomplished by private ini 
tiative. Individualism, the 
it of the age, freed men’s imnO'^ 
and energies. Aet man} gov 
ernment restrictions still s a-* 
led industry and commerce. 
Adam Smith, creator of the k 
ence of political economv , ca 
attention to the hamfful efi 
of these restrictions. CW' 
freedom of industr}' and m > 
he said, would unleash 
greater productive . t 

ideas, published in j 

Nations’ (1776), gave 
to the new age of mdu- 
development. 

Tlie Challenge of i 

'The outbreak of the M _ 
Revolution ended *1'®. 
mony of k^th-centur} 

Class faced class m bitter 
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CANVASSING FOR VOTES 



troveisy Thomas Paine upheld 
the revolutionists in a stirnnR 
appeal to tl c masses The 
R gits of Man Edmund Burke 
eloqupntl} \ Diced the attitude 
of conservative Englishmen 
The French he «aid have 
shovifi them«cUes the ablest 
architects of rum iiho lia\ e hith 
erto existed m the world (See 
also Burke lame) 

People were horrified when 
France set up a republic and 
executed Lou s \\ I George III 
went mfo mourn ng and ex 
pelled the French envoj France 
declared warand Bntamprompt- 
ly JO ned the coalition of Lu 
ropean monarcis against the 
new French republic {acc French 
Revolution) The war dragged 
on without much result until 
the young genera! Napoleon 
Bonaparte liegan to win amaeing 
Mctones for the French By 
1797 Britain was left to carry on 
the irsr alone 
Britain vias weak on land but supreme on the sea 
Admiral Nelsons great victory of the Nile {LOS) 
gave the Bntsh navy control of the Mediterranean 
and made the route to India secure At Trafalgar 
(ISOo) Nelson annihilated the French fleet (st*- Nel 
son) Napoleon vnctorious on the continent wasun 
able to invade the island kingdom He therefore 
■ought to rum the race of shopkeepers by forbidding 
Europe to trade with Britain Bntam countered by 
blocka Img all European ports controlled by Napo 
Icon The Bn ted btates exasperated by Bntans 
interference wnth its commerce declared war on 
Great Bnta n m 1812 (see )\ ar of IS12) 

Bnta n meanwhile had built up an army led by 
the Duke of M ellmgton M ellingtnn first drove the 
French out of Spam In 1815 he commanled the 
Brtsh forces at the memorable battle of Waterloo 
winch destroyed Napoleons army Before the year 
ended a Bntish ship earned off Napoleon to an isUnd 
prison (5ee also W ell ngton Napoleon I Waterloo) 
Effects of the War with France 
Triumph over France brought Great Bntam na 
t onal glory and financial profit The empire expanded 
*nd British control over sea routes was rnade secure 
The increased demand for Bnti‘‘h goods stimulated 
cunimerce and qu ckened the pace of the Industnal 
Rcvolut on British blast furnaces and textile mills 
supplied munitions and clothes not only for the annies 
of Great Bntam but for its all es as well 
EngUsh poetry reached the highest point it had 
murhed since the age of Shakespeare The ideas of 
toe French Revolution ended the Classical Age on the 
oontment as well as m Br tarn and gave birth to a 
oew “back to-nature movement mart and literature 


called the Romant c Movement Tbe Romantics ex 
tolled emotion as the CUv»icst8 had reason and 
Bought the beautiful in nature Or m medieval art 
rather than m cbv cal models (See also Engl sh 
Literature Pa ntmg section last of Terms ) 
(.tungesappearcdaLsomdressandmomls Women 
ceased to powder their ha r Men di oirded wigs and 
cut their la r short Wool and cott n began to re- 
place silks eatms and velvets for both men and 
women The reformers of tbe age sent mass onanes 
into foreign lands but they took little interest m the 
increasing wretchedness of Bntam a poor 
The war swelled the fortunes of lindlordx mer 
chants an I manufacturers To the poor it brought 
mi ery Men and women to led 12 to 18 hours a day 
in mines and factones Wages were at starvation 
levels Child labor was widespread Loisser/aire ( let 
it alone ) was becoming the order of the day m in 
dustiy The new freedom unfortunately did not ex 
tend to tbe woritmg classes They were forbidden to 
bold meetings to organ se unions even to pubbsh 
pamphlets When workers rioted and smashed the 
new mach nes the government made machine break 
mg a capital crime Fourteen Ludd tes (so called 
from a feeble-minded y outh who destroyed two stock 
mg Baines) were put to death m Yorkshire in 1811 
Inspired by the revolt of the French peasants the 
Irsh lo'e against Englsh rule in 179S In 1800 
Pitt suMeeded m brmging Ireland mto a umon with 
Great Bntam similar to that between England and 
Scotland The Act of Union went into force Jan 1 
1801 creating the Umted Kingdom of Great Britain 
and Ireland (ere Great Britain Flags) The mass of 
the Irish however, bemg CathoLcs were stiU ex- 
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eluded from the government. George HI allowed only 
Church-of-England Irish to sit in Parliament. 

The Coming of Democracy 
Tlie factory si'stem made tremendous changes in the 
social structure. Two new classes had appeared — the 
capitalists, or erlreprcneurs, v^ho owned the factories 
and machines, and the mass of the workers, who were 
dependent on the capitalists for emplojunent. Large 
manufacturing cities had risen in the north, close to 
the coal fields. Many of these cities had no represen- 
tation in Parliament because since the time of Charles 
II no neu “borouglis” liad been created to send up 
members. In the south of England Toiy proprietors 
of boroughs rrith feu or no inhabitants (called “pocket 
Iwrouglis’’ or “rotten boroughs”) continued to send 
representatives. Cornu all sent as many members to 
the Hou:e of Commons as all .Scotland. 

The spirit of reform uas gradually making itself 
felt. Jeremy Bentham, called the utilitarian, made 
“utihtj*” the test of law and said gor'emment should 
promote “the greatest happiness of the greatest num- 
ber” by scientific legislation. Philosophic radicals 
such as James Mill advocated a laisstz-Jaire indi\'id- 
ualism. Robert Owen shoued in his Xeu Lanark mills 
in Scotland that good hours, good u ages, and healthy 
factory conditions could be made to pay. 

Ulmm Cobbett, a radical journalist, led a cam- 
paign for um\ ersal suffrage because he believed uork- 
men could unpror e their condition only bv achieving 
the right to vote. The great industrial city of Man- 
chester had no parliamentary representation. In 1S19 
a crowd of 60,000 assembled on St. Peter's Field to 
choosea “legislative representative.” -Mounted .soldiers 
charged mto the crowd, killed 1 1 persons, and wounded 
manc'. This “Peterloo ^lassacre’’ aroused great indig- 
nation and gace the death blow to the old Toryism. 

Gwrge HI became insane in his later years and* 
blind as uell. For nine years before his death his 
competent eldest son governed as prince regent. 
(Thia period, 1811-20, is therefore knoum as the 
,‘^encjO On his fathers death, the prince regent 
became Kmg George IV. (See George Rk) 

Tiie more progressive Tories now began a series of 
refoms that opened a new era. Trade unions were 
partmlK legahzed m 1825. Catholics were admitted to 
Parhamen^fter a struggle of many vears— bv the 
Cathohe E^cipation Act of 1829. Harsh criininal 
laws were ^fomed, reducing capital offenses to alwut 
a dozen (Iri ISTO, 200 offense^ had been punishable 
by death ) In 1829 Robert Peel set up, for the fir=t 
tune m history, a ci-nlian police force. Started in 

a The people 

caUed the police by either of Peel’s name "—“bobbin" 
or “peelers” (see Peel). 

TVil^ R’, brother of George R", began his .=hort 
rergn m 1^830 (see Wilham R-).^The “reW ^ofpLl 
^ent had by now become the burning issue 
treme Tones, led by the Duke of Wel&gton 'stSd 
fast against it. Reform groups in Parliament, includ- 
mg the moderate Tones, drew together and s:^pport^ 
Earl Grey, the Whig leader. IVellington’s goveLieS 


fell and the ^Vhigs came into power. Lord JoLa 
Russell introduced a strong reform biD. In the fsorof 
tremendous opposition in the House of Lords, tie 
Great Reform Act was passed in 1832. (Ste dn 
Wellington; Russell.) 

The Reform Act created 43 new boroughs and de- 
prived the “rotten boroughs” of their representafirs 
in Parliament. The battle for universal suffrage, for- 
ever, was still to be fought. The Reform Act shghfiy 
increased the number of voters by lowering the pu:p- 
erty qualifications; but the mass of the working peep’* 
were still too poor to vote. 

During the 1830’s the Tories dropped their sorrs- 
what discredited name and became known as the Con- 
servative party. The free-trade Conservatiies (Per'- 
ites) gradually merged with the Whigs, who were ti 
become the new Liberal party. Liberalism in the ISth 
century meant individualism. The true Libera! c; 
that day championed freedom of thought and reLgicn. 
freedom of trade, freedom of contract between 11“ 
individual employer and the individual worknzre. 
and unrestricted competition. The party was inih 
up chiefly of the industrial middle class. 

TTie Victorian Age 

William IV died in 18,37, in the seventh yearof tis 
reign, and Victoria, his IS-year-oId m’ece, becacr 
queen of Great Britain. Tliree years later she nar- 
ried her cousin Albert, a German prince. .4s pnn'v 
consort, Albert gave valuable aid to the queen ucti 
his death in 1801. (See 'N'ictoria, Queen.) 

The young girl entered eagerly upon her new dutis. 
Her long reign, 1837-1901, was to Ire iinmen.p.r 
creative in literature and science, and before its cij^ 
Britain reached the first place among nations e 
wealth and power. In tlie first years of her rue. 
however, the country seemed to be almost on 
verge of revolution. 

A series of bad harvests, beginning in 1837, cm- 
tinued into the “Hungry Forties." England * 
wheat famine, Ireland a potato famine. .4 high ta ^ 
on grain (called “com” in England) kept out 
wheat, ffiie price of bread soared. A new Poor 
(1834) had ended the outdoor reh’ef for paupers 
had been begun in the time of Queen Elizatem • 
The workhouses that took their place 
Dickens’ ‘Oliver Twist’) were more dreaded t 
jails. Wages w'ere miserably low. -4 tremen ^ 
migration tjegan from the British Isles to Cana 
Australia, Xew iiealand, and the United State- 

A group of reformers called Chartists drmt 
1838 a bill called the People’s Charter, caluag^^^ 
universal manhood suffrage. Armed with gum 
pikes, the Chartists held mass meetings on 
by torchlight. The government tried and senten 
hundreds of the leaders. , 

^leanwhile an Anti-Com Law League had -- 
formed in 1836, to campaign for the free entry o ^ 
eign wheat to feed the hungry poor. John Bng 
Richard Cobden led the fight against the ‘■bread 
Sir Robert Peel, the Conservative prime rn^ 
was finally converted to their view; and in E 




’ put through Pirliumcnt the famous bill repeabng the 
: ComLa«s Wieat at once poured m from overseas 

Prosperity returned even for the fanners 
Tl ith bread cheap the a orking people bepao to lose 
interestintheCharter Ihej now began to tun* their 
attention to the new trade unions and to the co-opera- 
five movement atsrted in ISJ-f hy the Roebdale Pio* 
' DPcrs (Sec oUo Peel, Cooperative Societies) 

The success of the Com Law repeal encouraged the 

• jroveintnerit to remove the tanfi on other foods »wt 
t on the raw mitenals needed by manUfacturMB With 
( flee trade Britain entered upon its period of greatest 

, propperitv Iron and steel output expanderl gieatlj 

• ‘'(earn and machmer} came to be usol mereaswgJy 
. m every bnd of manufacturing process Before 
I I'lSO many old posting inns and public mail coaches 
, haddL-yppeared, owing to a tremendous boom in rail 

; way building By 1848 a large pari of the trackage 
^ ^asparalleledwithtelegraphwires ‘ Penny postage ” 
. mtroduced throughout the BritLsh Isles in 1840, pro 
^ vidpd a rheap and uniform postage rate prepaid aa 
. adhesive gtamo face Post Office) British coimnetce 
w as set free m 1849 by the repeal of the old Navigation 
Laws which permitted only British ships to cany 
^ foods between different parts of the empire The ap- 
^ plication of steam pow er to ocean-^omg vessels stimu- 
Wc(i the KTOw th of the merchant marine and the navy 
^ lommcrceeYpsmJedenormniisIj In 1851 thecouatiy 
’ Welrdtr .1 ,ti mdu'trul progress m the first groat 


international fair colled the Great exhibition (*ee 
Fairs and Expr»itions) The government began to 
take more interest in the empire which provided the 
manufacturers with both maikets and raw materials 
TTie Crimean War (l8W-5ff) was fought to protect 
Bnttsh and Fliench imperial interests against Russu’s 
threatened advance toward the mediterranean and 
Indu (ace Crimea) After helping the Bnttsh f avt 
Indu Company put down the ^epoy Rebellion 
in India (18 j7) Pailismcnt deprived the corupiwy of 
its political powom and transferred the government 
of India to the Bnti'h crown (vec India) 

Hie Roman Catholic hirrarthy of archbtshoii bish- 
ops and pncgtv nss permitted in Bntiin in ISW for 
the first time amcc the death of Mary I in 1558 
Reform end Imperialism 

The Reform Act of 1832 had benefited only the imd 
die class In 1867 Parliament took another long step 
m the direction of democracy by putting through the 
sec^ Reform Act This gave the vote to almost all 
adult males m the towns The bill hail been intro- 
duced by Benjamia Disraeli a Conservative Never 
thelese the hew voters many of them worliingnien 
sanwrted IVilham Gladstone, Liberal leader With 
Gladstones first and greatest mmistry, 186S-74 an 
em of refoini set in {S«e afvo Glidstone ) 

The Education Act of 1870 set up elementary 
schools financed lo part by the government In the 
sirae jesr competitive cxarotii itions were introduced 
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for emplo}ment in the ci\il sen-ice. The Trade Union 
Act of 1871 gave full legal recognition to trade unions. 
In 1872 the secret ballot was introduced in parlia- 
mentarj- elections. 

Imperialism came into the ascendancy in 1874 with 
Benjamin Disraeli’s Consen'ative ministry' (see Dis- 
raeli). Disraeli obtained for Britain financial con- 
trol of the Suez Canal, key to Britain’s eastern em- 
pire {see Suez Canal). In 1876 he had Queen Victoria 
declared empress of India. IMien Russia defeated 
Turkey and advanced clo'e to Constantinople, he 
called the Congress of Berlin (1878), which checked 
Russian ambitions (.see Berlin, Congress oQ- 
Gladstone’s second ministry, 18S0-S5, carried 
through a third Reform BiU in 1884. This gave rural 
voters the same voting prinleges as the tomispeople. 
In both his third and fourth ministries the “Grand 
Old Man” v ent down to defeat because he championed 
Home Rule for Ireland (sre Gladstone). 

The Irish question split the Liberal party into 
Home Rulers and Unionists. The Liljeral Unionists, 
led by Joseph Chamberlain, gave their support to the 
Conservative part}- because they wanted no separate 
parliament for Ireland (see Chamberlain, Joseph). The 
result was a coalition of Conseiwative and Liberal 
Unionists, nhich remained in office almost contin- 
uously for 20 years. 

During the three ministries of Robert Salisburj-, 
the government brought the na^w to a high state of 
efficiency and secured for Britain the lion’s share 
in the partition of Africa. To stimulate interest 
in the empire, it celebrated the oOth and 60th vears 
of Yictoria’s rule (1887 and 1897) with magnificent 
"jubilees” attended by Indian princes and represen- 
tatives of all the far-flung dominions and colonies. 
Before the centurj- ended, the British were engaged 
in the Boer War (1890-1902) against the Dutch tam- 
ers (Boers) in .South Africa. After some humiliating 
defeats, Britain won the war and armeved the two 
Boer republics, the Transi'aal and the Orange Free 
State. Following annexation, Britain granted self- 
government to South Africa under the leadership of 
Jan Smuts, a Boer. {See also Boer War; Smuts.) 

over. Queen Metoria died 
(1901), ei^ng the longest reign m British bistoiy-. 
r.Qward \ il, her son, succeeded her. 

An Age of Peace and Progress 

The Wictorians called their age “modem” and 
thou^t It superior to aU past centuries. It was an a^e 

Waterloo 

(ISlo) England had taken part in no great war. Food 
clothmg, and furniture were more abundant than iii 
any prexnou= centurv-. Wages and working conditions 
steaddy unproved. Dmdends from Britih indu^tr}- 
and from foreign investments supported a leisure 

tif n V f population of 
the Lmted Eingdom increased in the last half of the 

ce^- from 28 million people to nearly 42 million. 

TOe age was e.vtraordmanly creative in literature 
and science. The poets Teimj-son and Brownin- e.x- 
pressed the Lictonans’ optimism and religious "feel- 


ing. But it was chiefl}' an age of the novel, repre- 
sented b^' Thackeray and Dickens, and the esay {>», 
Novel; English Literature). In pure science, Charles 
Darwin’s theorj’’ of evolution had world-iride in- 
fluence {see Darwin). Great progress was madeaLs) 
in the physical sciences and in medicine. 

'The Victorians did not e.vcel in music or in painting. 
Architecture actually deteriorated, owing in part to 
the progress in tcchnologj- that caused a breakdown 
of craftsmanship and tradition. Cheap manufsc- 
tured knicknacks cluttered Victorian parlore. Wil- 
liam Morri=, poet and craftsman, led a revolt againet 
uglines', adidsing people to “have nothing in year 
house e.vcept what you know to be useful or beL'ere 
to be beautiful” (see Morris, IViUiam). 

The Labor Partj- and the New Liberalism 

When Edward ITT came to the throne, in 1901, 
dark clouds were visible on the horizon. Britain nas 
no longer the only “work-diop of the world.” The In- 
dustrial Revolution, wliich had started in Britain, 
was now in full swing in other countries. Germany, 
the United States, and Japan competed strongly with 
Britain in foreign markets. Unemployment soon le- 
came chronic on the small, thickly populated island. 
•Serious unrest stirred the working classy. 

Germany not only competed with British indu-diy 
but had become the greatest military power on tie 
continent; and in 1900 it began to e.vpnnd its nai^. 
challenging British control of the Ee.is. To meet th^ 
threat, Britain abandoned its “splendid isolat’nn 
and entered into an alliance with Japan in 1902. In 
1904 it concluded the Entente Cordiate with FiMce. 
and in 1907 it reached a similar agreement withRas- 
sia. {See also Edward ITI.) , , 

In 1900 the British trades union federation, mien 
the Trade' Union Congress, held a conference to fonn 
a new political party. Delegates were inrited iron 
various socialist organizations. Chief among t-e^ 
was the Fabian Society. Tlie Fabians were a gmn]^- 
middle-class intellectuals who liad been advoca^r 
national ownersliip of land and industiy since - 
(sec Socialism). The new party was formed and 
came known at once as the Labor party. . 

Fabian teachings had been spreading 
Liberal party. The “new” Liberals of the 20.a re 
tury no longer stood for taissez faire f ’ j.® 
in government. They had turned 
ism and “classical” economics and favored e e ^ 
ing the powers of the state to abolish poverty . ■■ 

still, however, held to the 19th-century Libera 
trine of free trade. On this issue they won a c 
majority in the election of 1906. Labor party rtp ^ 
sentatives supported the Liberal program o 
reaching social legislation. 

Lloj-d George’s Social Legislation 

The drimng power of the new 
David Lloyd George, chancellor of the esc ■ 
under Herbert Asquith from 1903 to 1916 (f^^ 
George). In 1908 he put through Parliament an 
Age Pensions Act granting pensions entires a 
emment e.vpense to all old people with a - 
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THE RUINS OF COVENTRY CATHEDRAL 



In a single mght (Not. 14, 1940) German bombers destroyed the heart of the ancient 
city of Coventry. Only the outer walls and steeple remain of the 14th-centmy cathe- 
dral <St. Michael's). More than 60,000 houses were damaged or destroyed. 

income. On Jan. 1, 1909, over half a milbon men 
and women drew their first pensions. 

Pensions and the constantly exTanding nayy vastly 
increased the e\-penses of government. In 1909 Lloyd 
George proposed heavj- taxes on the wealthy and' a 
new tax on land. The House of Lords rejected his 
budget. A constitutional struggle took place that 
ended in the Parliament Act of 1911, which stripped 
the House of Lords of much of its power {see Parlia- 
ment). The way was now open for the passage of a 
National Insurance Act (1912) to pay wage earners 
unemplojTnent and sickness benefits. ' 

^ In the midst of the parliaraentaiy struggle Edward 
^ II died (1910). He was succeeded by his onlv sur- 
viving son, George V {see George Y). ' 

The First World War and Its Aftermath 

On the e\e of the first M orld M ar the British peo- 
ple were concerned with militant suffragette=, work- 
ingmen s strikes, and an Irish crisis {sec IVomen*s 
Rights; Ireland). War broke out with startling sud- 
denness on Aug. 1, 1914. Britain declared war three 
days later, and the British dominions and colonies 
were automatically drawn in. British and empire 
troops fought in France and Belgium, at Gallipoli, 
and in Palestine, while the British navy held the 
seas and prevented ships yvith food and supplies 
from reaching Germany. (See also World War, First.) 

Lloyd George became the war leader in 1916 when 
he succeeded Asquith as head of the Nationalist 
government, a coalition of Liberal and Conservative 
parties. He was returned to office in 1918, when the 
Nationalists gained an overwhelming victory- at the 
polls. The peace treaties, which he negotiated. 


added more territoiy to the yad 
British Empire in Asia, Africa, 
and the Pacific {see World War, 
First, section “The Peace and 
Its Results”). The United King- 
dom itself, however, was made 
smaller by an act of Parliament 
granting self-government to 
southern Ireland as a dominion 
of the British Commonwealth 
(see Ireland; Great Britain). 

In 1918 Lloj-d George’s goT- 
emment passed an Education 
Act abolishing all fees in state- 
supported elementary schools 
The same year it extended man- 
hood suffrage and granted the 
right to vote to single women 
over 30 and married women over 
3.5 who met certain property 
qualifications. In 1919 women 
became eligible for Parliament 
The war liad vastly increa^ 
tlie national debt. By impodng 
heavy income taxes, the goycm- 
ment managed to baUnce fe 
budget while increasing p}' 
ments to unemployed. Indus- 
trial peace, however, did not return. After a few years 
of prosperity, e.xports declined and unemploynien 
rose. A wave of strikes engulfed the country. 

The Conservatives deserted the Nationahri w 
tion and inflicted a crushing defeat on the Lioen' 
in the election of 1922. Their victory, howeyer, yva? 
short-lived. The Labor party (which had 
openly for socialism in 1918) voted with theubciu- 
to turn out the Conservatives, and in 1924 
MacDonald was chosen to head Britain’s first In ‘ 
government. He remained in office only nine mon x 
going down to defeat partly because he adyoca 
closer relations yvith Soviet Russia. 

Under Stanley Baldyvin as prime minister, the 
servatives returned to power for almost me > - 
(1924-29). Again unemployment relief "n® u 

The people looked on it as poor relief and ra 

the “dole.” Tliey yvanted full ernployment. We ca^^^ 
of unemploy-mcnt was the shrinking yvorid 
for British coal, textiles, ands teel. The U 

however, believed full employment could be a^ 
by government ownership of basic 
unions called a general strike in 1926 to force = 
their demands. Civilian volunteers carried on ^ 
tial yvork and the strike was quickly ® 
for the coal miners, the most distressed of aU 

Universal adult suffrage w'as achieved in 192'6j 
women were given the same voting 

The regular election of 1929 favored the 
party, and MacDonald formed his second Labor ^ 
net. He had been in office a few months w 
great world depression dislocated intemationa 



* — ' 371 ENGLISH HISTORY 

and currencies and plunged Britain into a finaneial along with France adopted a policy of “appeasement,” 
crisis The number of unemployed mounted to nearly hoping OiUer’s demands could be satisfied short of 
3 million The leaders of the three parties then war Neville Chamberlain, who had become prime 
formed an emergency coalition cabinet called the minister in 1037, believed he had achieved “peace 
hational government MacDonald retimed the pre- m our time” when Hitler cynically pledged at 
miership, but he now owed his support chiefly to the Munich (S^t 30 1938) that he had “no further ter- 
Conservatives The Labor party had "read him out ’ ntonal claims m Europe ” Sn months later Hitler 
(ei^ielled him) when his go%erninent introduced dras- broke the pact and took over most of Czechoslovakia 
tic economies to balance the budget He resigned m (Set alto Chamberlain, Nevdle, Czechoslovakia ) 

1935 and Baldwin again became prime minister Hopmg to save Poland from a similar fate, Britain 

Three Kings In One Year joined with France in guaranteeing Poland s mdepen 

George V died m January 193G and hts eldest son, dence Hitler took no action until after Russia signed 
Edward, the popular prince of Wales, came to the a peace pact with Germany (Aug 24, 1939) Eight 
throne as Eduard VIII Before his coronation the dayslater (September 1) his army marched into Po- 
king announced his intention of marrying an Amer* land Bntam and France declared war two days 
lean, Mrs Wallis Warfield Simpson as soon as her Lter Within a week all the members of the British 
second divorce became absolute Parliament and the Commonwealth (except Eire) also declared war 
dominions’ governments disapproved Edward abdi On May 10 1940, Germany invaded Belgium and 
cated on Dec 11, 1936, and his brother the duke the Netherlands On the same day Winston Churchill 
of York, was proclaimed king as Geoigc VI (See succeeded Chamberlain as prime minister (tee Chur- 
also Edward VIII, George VI ) chill) Britain lost most of its armament in the 

Britain Abandons Free Trade fam^ retreat from the Dunkirk beaches (tee Dun* 

Since the repeal of the Com Iaws in 1846 Britain lurk) When France fell m June the British began 
had been practically a free-trade eountrv Almost all their year alone ’ and suffered the furious onslaught 
other natioca— even the British dominions and col of German bombers “Let us therefore brace our- 
omes— had put up tariffs that handicapped British selves to our duty ” said Churchill, “and so bear our* 
exporters the world depression caused a slump selves that if the British Commonwealth and Empire 

in trade, the domimons asked Britain to import more bst for a thousand yean, men wiU say, ‘This was 
raw materials from them In return they would favor their finest hour’ ” 

British manufactures In 1932 Parliament passed the The battle of Bntam was a victory that ranked in 
Import Duties Act, comparable mimportance with the importance with the defeat of the Spanish Armada 
famous Corn I^w repeal The act imposed a basic tar- Britain nss saved from invasion by its navy and by 
iff W ptt vaA cm ^\\ goods not spMvfttaMy t-t vta aw tovoe small m avM hut eupteme m cvualWy 
empted This paved the way for 
the Ottawa iraperul conference 
m the same year which worked 
out "preferential” tariffs within 
the empire 

The Statute of Westminster 
(1931) had recognized the com- 
plete control by the dominions 
of their foreign as well as do- 
mestic affairs The Ottawa con 
ference strengthened the ties of 
the Commonwealth by binding 
the members into a closer eco 
nomic union This, however, 
i-A trtA liieds ftie growing na- 
tionalism in India and other 
Asiatic dependencies (See also 
^ British Commonwealth ) 

^ Britain in the 

Second World War 
' IiilSSSAdoIphHitlercameto 
^ power in Germany and soon be 
|an to rearm the country Great 
Bntam, absorbed in domestic 
troubles was unprepared for 
f Hitler seized Austria in 

( Match 1938 then made demands 
On Czechoslovakia Britain, 


WHEN BOMBS FELL ON LONDON 
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THERE IS ALWAYS AN ‘ARK ROYAL’ 



The ‘Ark Royal' above was the flagship of Admiral Lord 
Howard, commander of the English fleet that defeated 
the Spanish Armada m 1588 The ship earned 55 guns 
and was of 800 ions At the nght is its namesake, a 
36,000-ton modern aircraft earner, completed m 1952 
Here we see it passing down the slipway after the launch- 
ing ceremony at Birkenhead. 

"Xever before in the field of human conflict,” 
said Churchill, “lias so much been orred by so 
many to so few." (For Bntirh niihtar3' and 
naval action in the war, see World War, Second.) 

SLv years of nar cost the British 755 000 
combat casualties and about 147,000 cnilian 
casualties. iSIore than 3 milhon properties 
were damaged or destroyed— about half of them ^ 
m London. The war was fought without count- 
ing the cost. The United States gave Lend-Lease aid 
after 1941, but Britain met most of the huge expendi- 
tures itself by selhng overseas investments, bv large 
overseas borrowing, bj domestic loans, and bv a tre- 
inendous mcrease in taxation. Income taxes' on the 
nch ran as high as 97 per cent. People with incomes 
as low as S500 a year paid 45 per cent. 

Britain’s Socialist Reiolution 

In Britain held its first general election in ten 
J ears. The Labor party received an overwhelming 
^jonty and Clement Attlee, its leader, succeeded 
CTiurchiU as prone mmister. The party was elected 
on a socialist platform; and it at once embarked on 
a pro^ t^t carried Britain farther on the road 
to social^ than any other nation of western Europe 
1 0“.^ sbareholdera in the Bank of 

England, the roal mmes, all inland transport, aiia- 
tion, gia, and electncitj-. It subsidized housing 
and food. It put through the “cradle-to^rave" 
ml insurance plan drawn up under Churchill’s minis- 
try. It aLro set up a National Health Serx“e to 
pronde free medical care for all. 

The gox ernment soon found itself in ^ravp fipoT. * i 

difiieulties. Thecounto-wasfliSX^df^^^^^^ 

Huge loans and ^nts from the United States and 
Canada were quickly used up to pay for necessa^ 

and raw materials. "Hie government scaled doTO im- 
ports to bare necessities and ruled that alm^ 
entme output of factories must be sold abroad LrtSd 

goods, hmted wages, and called on the people to 
practice austerity.” Rcopie to 



To offset the loss of income from foreign invest- 
ments, Britain needed to double its exports above 
the prewar level. In 1949 the postwar "selleis”' 
market ended and the high prices of British products 
caused a snift drop in exports. Britain’s lesene in 
gold and dollars melted away. Faced with b3nkruptc.T. 
the government scaled down the x’alue of the Brithb 
pound from S4.03 to S2.S0. This made it possible for 
British manufacturers to sell their goods cheaper in 
dollar markets. However, it also increased the pnee 
of necessan,' imports from dollar countries and pw- 
duced further austerity. Financial aid from the 
United States helped the government to meet its 
recurring financial crises. 

Decline in World Power 

The years 1947—19 saw momentous changes withm 
the British Commonwealth and Empire. India, Pab- 
stan, and Ceylon became self-governing nations with- 
in the Commonwealth, and Burma was given compkt^ 
independence. In China, the Middle East, and 
British influence waned. Eire (southern Ireland) 
cut all ties with Britain and took the name of the 
Bepublic of Ireland (see British Commonwealth)- 

On the continent of Europe, Britain no longer he 
its historic balance of power. For centuries ^ 
held to the policy of aiding the weaker counto' wben- 
ex’er a strong nation threatened to dominate the eon 
tinent. The second World War gave Russia control ol 
all eastern Europe and created a vacuum of 
in the west. Britain had doubts about the propo' 
European Union, and in the sessions of the Count 
of Europe its representatives tended to vote agaiut 




those ui^mg European federation The British gov 
emment gave wholehearted support however to the 
activities of the North Atlantic Treaty Organuation 
formed in 1049 to meet the threat of Russ an egres- 
sion At the cost of increased austerity Bntan 
greatly expanded its armament ptoductitm Bntadi 
land sea and air forces shared 1 1 the action taken by 
the Un ted Nations in defense of South Korea 
Winston Churchill Returns to Office 
The general election of lOol returned the Consenra- 
t ves to power with Umston Churchill 76 jeara old 
as prime minister There 1 e before ua ha«l times 
sa d Churchill I have seen worse and bad to fice 
worse Idonotdoubtthatweshallcomethrough be- 
cause we shall use not only party force* 1 ut we shall 
use the growing sense of the need to put Bnti n back 
m her place — a need wh ch hums in the hearts of men 
far beyond these shores ’ 

A revolution m air transport took pUce in Mai 
1932 when Britain s commercial jet airl ner — n 30 
Beater Be Havilbnd Comet— began to make regular 
weekly round trips from London Englanl toJohin 
iiBsburg Union of South Africa In about 32 flying 
hours the Comet traveled a quarter of the way 
around the world and b^ek 
George VI d ed Feb 6 1952 and his elder daughter 
succeeded h m as Elizabeth II On Juno 2 19o3 she 
was crowned at Westminster Abbey 
Lttle by Lttle the Conservatives lifted reslnc 
tons and controls imposed by the Socialist govern 
ment ActadenationaLz ng iron and steel and trucking 
were passed m 19o3 Food rationing was ended in 
1954 (See alto Elizabeth II Bnt sh Commonwealth 
and Emp re Great Britain Engbnd Scolbnd 
Wales Ireland Ireland Northern For Reference- 
Outline and B hi ography lei Great Britain ) 
English lancu\GC There w an oW saying in 
Europe that Italun is the bnguage to u*e when you 
want to amg French when you want to make love 
and Enghsh when you want to transact business 
Tma 18 only a popubr saying of course and not 
more than half true but it does show that d ffer 
ent languages have different characters just as dif 
ferent people have and that each one has a different 
Bound to the m nd 

It IS true enough that Engl sh is a good bnguage in 
which to do bus nes* for probably — taking into ac- 
count Great Bntam its colonies and the United 
States— the greater part of the world a commerce is 
conducted in English But English is good for many 
other u«e8 besides bus ness Indeed it k one of the 
nchest bnguages spoken today with more varety 
and fle^b lity than almost any other and it is used 
over a greater part of the earth s surface 

Growth of the Engl sh Language 
English 13 made up like the people that developed 
ft 01 many nat onal mhenUnces and foreign impor- 
tabons and its h story and growth make a very 
interesting study 

jou ever dug a hole beside a stream and seen 
me different byers you find as you dig — sand and 
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Of course when you are speakmg you do not notice 
these byers at all The wonds are all rruxed together, 
so that often m a single sentence you will say 
words that come from all the different layers If 
you say for instance My mother rece ved a good 
telegram you have used words from four different 
sources Mother is a very old word and come* 
from the ong nal Indo-European root bnguage 
received is a word of Lat n ongm good is a 
Teutonic or Anglo-SaTOn word and telegram is 
from the Greek 

Teutonic and Latin Origins 
Enghxh IS cbssified by philologists or scientists who 
study words as a Teuton c or Germanic bnguage 
Hiis IS not because more of our words are Teutonic 
— as a matter of fact not more than one fourth of 
the words m the dictionary are Teuton c — but be- 
cause the Teutomc words are the framework of 
the language Uie connecting words and the simple 
fundamental names of ordinary things So that 
m spite of the fact that only one fourth of our 
words are Teutomc m the dictionary in ordinary 
speech about four fifths of the words we use are 
Tentonic Another reason is that we put our words 
together with the grammatical construction of the 
Teutonic bnguages 

After the Teuton o words the most important are 
words of latm origin which have come to us either 
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from the Latin direct, or through the French or 
Italian or Spanish, but especially French. These 
words have a different feeling from the Teutonic 
words when you know them. They are more polished, 
more stylish you might say, more precise. At one 
time the Normans, who spoke French, came o%'er and 
conquered England and ruled over the Teutonic 
people, the Anglo-Saxons, who lived there. So it 
came about that the words the common people used 
stayed Anglo-Saxon or Teutonic and the words of the 
wealthy and ruling classes became French. For in- 
stance as long as a sheep was alive and was tended by 
the shepherds, who were common people, it was called 
by the Teutonic word “sheep,” but as soon as it was 
cooked and came on the table of the noble classes, it 
became “mutton,” a French word. In the same way 
“cow” is Anglo-Saxon and “beef” is French; “hog” 
IS Anglo-Sa-xon and“pork” is from the language of the 
conquerors. The influence of the church, the classical 
Renmssance of the 16th centurjq and the later coining 
of scientific terms from the Latin, greatly increased 
this element in English. 

One great advantage which English has over many 
other languages is the ease with which it forms new 
words out of old by simply joining them together, as 
m rmnfall,” “raflway,” “backslide,” outcome,” 

^ “ prefixes 

and sufees which can be added to existing words to 
modify their meamng. Thus we form nouns by the 
of such si^es as -ness, ^om, -age, -lion, -merit, 
T’ “wickedness,” 

X “accusation,” “amaze- 

ment,” “actor,” “prioress.” The suffces -cl 
-ous, -^le, .ful, 4y, etc., are used to form adjectives’ 

tuneful, lovely.” The prefixes anti-, pro-, re- 
inter-, un-, and a host of others enable us to make 
^ch useful words as “anti-slaven- ” 
reclassify,” “interurban,” “unnece2^r5^” ’ 

ft"''*'® “ I^Iother Tongue 
In general the words of Latin origb are not as 
of meaning as the Teutonic words 
For instance the Anglo-Saxon “friendship” has its 
If- ^™ty,” which means just the^e 

^g, but It IS a pale word and not nearly so good for 
most purposes In poetrj-, where the clr of wor^ 

h •^S^'^^on words are usually 

better than Latm words. But the Latin wordfhave 
the a^antage of bemg more exact and scientific afd 
for certain purposes are better-. and 

are^a^gSysknSwc^SISS^”^^^^^ 

Hebrew words, like “halleluiah”- a irn ,1 
the Arabic, lik’e “aIco™fnd 
words from almost every other language 
too, . fe» words m.de „p „„t ot Sf oloS 


scribe new things, like "gas” and “kodak,” and others 
like “buzz,” “splash,” “chick,” are imitations of the 
sound of things. Some words, too, are names of 
people, like “sandwich,” which came from the Earl 
of Sandwich, who was too busy gambling to eat regu- 
lar meals and invented the quick lunch we call by his 
name; and boycott,” named after an Irish land agent 
who was its first victim. 

Anglo-Saxon the Basis of English 
The limguage of the old Britons was Celtic and 
survives in modem Welsh, which is still the tongue of 
Wales. 'When the Romans conquered England they 
introduced a certain number of Latin words in the 
three centuries that they ruled the island. But when 
the Anglo-Saxons came over from the north of Europe 
they brought their own Teutonic language with them, 
which is the basis of English, and there was verj' little 
adinixture of Celtic and Latin from the conquered in- 
habitants. The earliest written examples of this 
Anglo-Saxon are from the 7th century. 

The periods in the development of the Engh'sh lan- 
guage are called Old English (or Anglo-Saxon), Mddle 
English, and modem English. Old English was spoLen 
from about 449 a.d. to 1100, and was very highly 
inflected — that is, it had a complicated system of 
grammatical changes to indicate case, number, person, 
tense, and the like. Middle English was spoken from 
about 1100 to about 1450, and was much less highly 
Mected; and modem English, which has developed 
since 1450, has lost its inflections almost entirely. 
English speech supplanted French in Parliament and 
in the law courts of England in 1362. 

There have always been, and are today in fact, 
though now they are only dialects, three varieties of 
English spoken in England — Northern, Southern, and 
klidland English. Northern English was important 
in the very- early day-s and later developed into the 
Scotch dialect, such as you find in Robert Burns’s 
poems. Southern English was the most important in 
the Old English period, especially imder King Alfred. 
Modem English developed out of Midland English, 
in the Middle English period, which stood about half- 
way between the two. The poet Chaucer, who wrote 
in AL’dland English, and the King James Version of 
the Bible and the Ehiglish Book of Common Prayer 
did much to set modem English in the form it now 
has. Since about 1450 the written language in most 
important respects has been much as it is today-. Bnt 
the spoken language often differs considerably froai 
the literary tongue, and every age and region has its 
own dialect, or slang expressions (see Slang). 

How many words are there in the English language? hi 
ordinary unabridged dictionary you will find frem 
oiW.OOO to 500,000, but of course no one person ever 
^ jOf these. It has been calculated that Shakespeare, 
hod a ^verj- wide vocabulary, used not more than 24,000 
worfs in his writings, and 5,000 of those he used only onre- 
MUton uses 17.000 words, and the English Bible only 7,2^ 

In ordinary b’fe few persons use more than 2,000 or 3,000 
■words. The Greek poet Homer paints all his marvdous 
o'nnn'®^ battle and adventure by land and sea with abou 
. 00 words. (See also Language and Literature). 
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The Rich HERITAGE 0/ ENGLISH LITERATURE 

E nglish literature The story of England IS 
told in its magnificent literature as well as in its 
proud history Enghsh history has recorded the de- 
lelopment of the nation, but only EnghA btera- 
ture caa tell of the mind and 0/ the spint behind the 
events Pride m Engbnd and m its accomplishments 
threads through the whole course of the hteratnre 
The literature of other English speaking nabons, 
such as the United States and Canada, began with 
English hteraturc, and its influenec remains strong 
Enghsh authors rank with native writers, and most 
readers make little distinction between them 


Evgusr literature began in the 7th 
or 8th century a d The Romans 
had withdrawn their troo|w from 
Bntam in ad 410, and the nati\e Britons were left 
to fight alone agamst the invasions of the barbarous 
Piets and Scots from the north In their defenseless* 
ness the Bntona had called upon the ' fnendly 
tribes’ from the European continent the Anglos, 
the Saxons, and the Jutes They came across to help, 
but after that they eeiaed the Britons’ bnds m pay* 
ment for their services By the middle of the 6th 
century they had pushed the Britons to the western 
borders of Engbnd Then they set up a group of 
small tnbal governnients (see English History) 

With this established society, their literature began 


monster Grendel, with the equally ferocious mother 
of Grendeb and with the fiery dragon By conquermg 
them Beowulf saves his people from temble destruc- 
tion The verse of ‘Beowulf is characteristic of all 
Old English verse It is highly stressed, with the 
atrong beat falling upon syllables which alliterate 
(that is, which repeat the same sound) These Imes 
from 'Bwwulf illustrate this forceful technique 
LoAcIy and waste is the land they inhabit, 
Wolf-cliifs wild and windy headlands 
Much of Old English poetry such as ‘The Battle of 
brunanburg' and The Battle of Maldon’ was heroic 
and martial The Wanderer and The Sea-Farer' have 
a sad and pleasing tync quality The-e have been 
•‘ailed the raost beautiful short poems of Old English 
literature’’ Tbefirstisapoemof wcaryexile Thesec- 
Ond has fine lines on the sea, which the poet says 


e the w 


<9 plough their path 


To Uurwh w 
through the deep 

Only two of the Old English poets are known to 
us by name Caedmon (7th century) was an unleame 1 
cowherd He was mspired by a vision and miraculous 
ly acquired the gift of poetic song Unfortunately, 
only Dine lines of this first knowm poet survive The 
isecond was Cynewulf (8th century) Little le known 
about him except that he signed be poeme in a 

kuidofcypher,oranagrsm,madeupofancienffigures 

From memories of old tnbal stones and ceremonies call^ runct (an alphabet used by early C^rmamo 
and from tales about the heroic deeds of their ances- tnbos preceding the u«e of the Roman alphabet m 

£ p“Tof tt M'.’SrS’t 

' ■ — * » ligious subjects 



ersture, the old Anglo* 

Suon or Old English epic, 
called ‘Beowulf , by an un- 
known author (or authors). 

‘Beowulf— Crest 

Anglo-Saxon Epic 
Although ‘Beowulf’ 

(about 725) is "English” 
literature, few people can 
read it now except in trans- 
btion The Old English 
language differed greatly 
from modem English It 

was a bghly inflected bn- 

guage, that is, it had many oia niAtnucriMi 
case endmgs for the nouns (’iiom’G»t«« sq™ G»i»e, *xatii»ii itiene 
pronouns, and adjectives 

and a complex system of verbs It resembled modem 
German m grammar and m much of its vocabulary. 

Old English waa not a very graceful bnguage, but it 
Ijad a rude strength well suited to the courageous, 
hardy, and somewhat savage people who spoke it 
The story of ‘Beowulf’ takes pbee in buds othw 
than Engbnd, but the customs and manners desenbed 
®ere those of the Anglo-Saxon people ‘Beowulf’ is an 
epic poem, descnbing their heroic past It tells of 
pnneely Beowulf s three fierce fights — with tlie 


TheVenerableBede(673? 

735) was the "father of 
English learning" He was 
the greatest of all Anglo- 
Saxon scholars, and hia ‘Ec- 
clesiastical History of the 
English Nation’ is a store- 
house of information, 
beautifully written One 
passage is always worth 
reading his eiraile about 
human life 

The present 1 fe of man O 
Kag seems to me in rompari 


a lite 


.0 the Bi 


fiight of ! 

it BUDper in winter with your 
a good &re m the midst 
now prevaJ abroad the 
>r and immediately out at 

fe from the wintry storm 

but after a abort apace of fa r weather he immediately van- 
shea out of >ouc Bight into the dark w 
be had emerseif life of ir 

• • of what went before 01 


tba (oom wherein you Bi 
eommaadeia and retainera i 
whilst the atorms of ram a 
nnmw Isay flyingmatom 
“ p, whi^ he is 


what u 


0 follow, 


which 


banes invaded northern Engbnd m the 
9th century the cultural center of England shifted to 
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the south. This uas the land of the We3t-Sa\ons. 
Here the ancient culture uas presen-ed and fostered 
by the enhghtened King Alfred (S4S7-S99). Alfred 
personally translated five Latin books into the 
tongue of the West-Saxons, and he ordered a historj- 
diary to be kept of the chief events of each year. 
This document , known as the ‘Anglo-Saxon Chronicle’, 
IS of prime importance to historians. Alfred also 
translated from the Latin Bede’s ‘Ecclesiastical His- 
tor}-’, so that his people could study their past. 
(See ako Alfred the Great.) 


Middle English 
Literature 


In' 1066 'UTlliam the Conqueror 
defeated Harold, Eng of the 
Anglo-Saxons, at the battle of 
Hastmgs. The Norman conquest radically changed 
English life, and Norman manners and customs pre- 
vailed in court and among the aristocracy. The Old 
English language went untaught and was spoken only 
bj- “unlettered” people. The language of the nobilitv 
and of the law courts t\as Norman French; the lan- 
guage of the scholars ttas Latin. This lasted for 
nearly three hundred years. During this period the 
Old English language changed. Its old case endings 
broke down. The grammar became quite simple. 
I^st ^glo-Saxon words were more than made up bv 

crude iron 

of the Old Enghsh language was being slonly shaped 
mto the flexible steel of present-day English. 

• Til® Conquest made just as great changes 

T''®f o organized 

tn^ of the Anglo-Saxons became fused into a single 
nation, governed by one strong kring. Norman archi- 
tecto and arts brought a new grace and beautv to 
buddings, statues, pamtings, and clothing. Cliristi- 
amty deepened and spread. Manners and morals be- 
“cw respect for vomen ap- 
^ared m the veneration of the Virgin .Marx-, to whom 
cathefeb were erected. The whole cult o chivahT 

HoTTt Cnisades to the 

oh Land. The tales of Arthur and his Round Table 

hhrd°Th^'^i^ movement. Education flour- 
wp f ’fi'-ersihes, O.xford and Cambridge 

were founded m the 12th century*. ‘mmnage, 

Dumg these three hundred yeare there was little 
hterature m what became the English language One 
or two lyncs (‘Sumer is icumen iiT’, ‘Alysi^’® I’sm?) 
and one or tno other works (‘Ormulum’ J 

Layamon’s ‘Brut’, 1205?) have 

w t a New Literature 

Not 'mtil the 14th centun- did literature in Eng 

In 1362 It was ordered that English shnuW Kp 
language of lau -court pleadm<rs bv 1^' ^ 
widely taught instead of French MoS 
Uterature of the time was written in'the Lolea® 

1360 to 1400, and a good part of Jt ^ ^ ^ 
Geoffrev Chaucer. ^ “cn. 


Chaucer (13407-1400) is one of the world's greatest 
storj-tellers. He lived an active life as ambassador 
for his counts}' and also held many other important 
offices, such as clerk of the king’s works. Chaucer’s 
xx-ide range of e.x-perience, meeting all kindc of people, 
gax-e him Iris understancling and tolerance of human 
behaxior. The ‘Canterburj’ Tales’ is a masterpiece, 
xx-ith characters xxho remain eternally alix-e: the 
Wife of Bath and her memory- of five husbands; the 
noble Knight returned from heroic deeds; his gax 
young son, the Squire (“He was as fressh as is the 
month of iMaj"”) ; the defightful Prioress (“.4t mete 
(meat) well ytaught was she xxith alle/ She let no 
morsel from her lippes falle.”); and the entertaining 
scoundrels such as the Friar, the Summoner, and the 
Pardoner. This is a galler}’ of portraits such as fexr 
men hax-e created since. (See ako Chaucer.) 

Chaucer's Contemporaries 
At the same time as Cliaucer, another man xvas 
writing in the northern part of England. He is knmni 
as the Pearl Poet, from the name of one of his four 
poems in an old manuscript. But for general reader', 
he is Ixetter remembered for his narratixe poem ‘Su 
Gaxx ain and the Green IGiight’. There were a number 
of poems about Sir Gawain (just as there xxere about 
Sir Lancelot, Sir Percex’al, and Eng Arthur) but thL- 
is the best. Unfortunately, it is told in the Lancashire 
dialect and is almost as difficult to read as Old Eng- 
lish. Chaucer’s English may be read xxdth a little 
study since the Midland dialect in which he xvTOte 
became the standard one for English xxTiting. But 
exren in translation from its difficult dialect ‘Sir 
Gaxx ain and the Green Ixnight’ is fascinating. 
Another jjoet contemporarx* xvith Chaucer was 
illiam Langland, a figure almost as shadoxxy and 
unknoxxTi as the Pearl Poet. His masterpiece, also in 
a somewhat difficult dialect, xxas ‘The ITsion of Kil- 
fiam concerning Piers the Ploxxman’. It consists of 
a series of dream-xusions in xxhich human life passes 
in rexiexv. Langland xvrote xxith power and inten=e 
sincerity. He attacked the social ills of his time, ^ 
buked exildoers, and urged men to “learn to loxe.” 

For nearly 200 years after the death of Chaucer 
there were almost no great literary men or worl^ 
produced in England. One noteworthv exception is 
Sir Thomas Malorj' (died 1470?). ‘ilorte d’.4rthur 
(1485) is his great collection of stories about King 
Arthur and his knights of the Round Table, ilaloiy 
made up his book from the many Arthurian storife 
circulating in French plus the English romance 
about the knights. ‘iMorte d’Arthur’ has remain^ 
the main source book for all the later retellings of the 
stories. (See ako Arthur, King; Round Table.) 

One of the most important figures in ISth-centuiy 
^^Jp*'ature xx’as not primarily a xvriter but a printer- 
II illiam Caxton won lasting fame by setting up t - 
first English press at Westminster, London, in 14? 

He published about 80 books, among them ‘Canter- 
bur}- Tales’, and ‘iMorte d’Arthur’. Caxton irrote 
prefaces to the works he published, and he tian:- 
lated more than 25 books into English. He xx^ 
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umaensely important in creating a wide reading 
public for hia time and in directing its tastes 
The other outstanding literary achievement of the 
times was the creation of the great English and Scot- 
tish ballads These were probably sung by people at 
social gathenngs The ballads preserved the local 
events and beliefs and characters m an easily remem- 


bered form It was not until several hundred years 
later that people began to collect these ballads m 
books They are immensely vivid stones and modem 
readers find them especially attractive ‘The Wife of 
Ushers Well’ and her three ghost sons, 'Sir Patnck 
Spens’ and his death by drowning, ‘Edward’ and his 
murderous revenge are three familiar ballads 


From the Renaissance to the llth Century 


TOURING the 15th century, an mtellectual mo\e- 
^ ment called the Rcnais'ince appeared in western 
Europe Renaissance means “rebirth’ and refers es- 
pecially to the revival of ancient Greek leammg For 
several centuries scholars is Italy, Spam, and else- 
i^here had been translating the ancient works into 
Latin Printing invented about 1450 provided the 


The three great poetic geniuses of 
Elizabethan times were Chnstophei 
Marlowe, Edmund Spenser and Wil 
liam Shakespeare All were charac 
tenstic Renaissance men, trained in classic Lterature 
fond of fine hving full of zest for idcos — men of rest 
less energy Their poetry rings with the gorgeous 
means for spreading the books widely This spread of imagery of the whole Renaissance world 


ancient leammg kindled 
spirit of inquiry and hastened 
the overthrow of feudal institu- 
tin'? and ways of thought 
Several important discoveries 
and developments mark the cen- 
tunes of the Renaissance Co- 
lumbus discovered America and 
others sailed around the earth 
Europeans established settle- 
Dienta m faraway lands and 
opened trade relations with 
others Invention of the tele- 
scope brought new understand- 
ing of astronomy Copernicus 
(and following him, Keplerj es- 
tablished the conviction that the 
earth moves around the sun, 
rather than being the center of 
the umverse Another source of 
intellectual ferment was the Ref- 
ormation The revolt against 
the authority of the Roman 
Catholic church, led by men like 
Martm Luther, John Calvin, 
and John Knox, started in- 
quiry into many matters which 
W been accepted without 
question The arts responded to 
the excitement, and many great 


l HERO OF THE FAERIE QUEENE 



Wntmg was a social fashion 
of this time an occupation en- 
joyed by the nobles as well as by 
men of lower stations Henry 
Howard Earlof Surrey {1518’- 
47) and Sir Thomas Wyatt 
(1503-42) are two stnkmg in- 
stances of this talent for poetry 
existing in men of affairs Both 
men were active m Englaml s 
service and yet in their short 
lives the<e two young men be- 
came familiar with EYench and 
Italian verse forms They 
adapted the Itahan sonnet for 
English use, and Suney mtro- 
duced the use of blank verse in 
his translation of the ‘Aeneid’ 

A third nobleman with a tal 
ent for wntmg was Sir Philip 
S^Jney (1554-86) He wrote a 
beautiful sonnet senes called 
‘Astrophel and Stella’ (1591), 
and produced a tremendously 
long ami somewhat tedious, 
novel called ‘Arcadia’ (1690) 
These men wrote only for fun, 
but they were patrons of the 
arts in that they gave money 
and encouragement to poor 


Writers, as well as pamters sculptors, and arebtects, strugghriR wnters They were aho a cntical audience 
began making their contnbutions all over Europe for professional writers like Shakespeare and Spenser 
After Its beginnings in Italy and France Ihe Ben- Spenser and Marlowe 

aissance came to England durmg the 16th centniy In Edmund Spenser (1552»-99), also active m public 
England the Renaissance coincides with the reign of service was much more the professional man of 
the Tudor rulers Henry VIII, andafterthebnefmon- letters than Wyatt ot Sidney He first came to at- 
archiesof Edward VI and Mary Tudor, Queen Eliza- tentm with his ‘The Shepheards Calender’ (1579), 
beth 1 Under EJ zabeth’s supremely brilliant rule made up of 12 poems one for each month of the year 
England became a world power The defeat of the These were poems more skillful and charming than 
Spanish Armada in 168S opened the seas of the any England had seen for 200 years Spender wrote 
"orid to England and roused the nation to a fever many other short poems, including a sonnet series, 
pitch of pnde Wealth from seagoing commerce 'Amoretb', but his masterpiece was ‘The Faene 
poured in to ennch England Queene’ (1559-96) 
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‘The Faerie Queene’ was left unfinished, but the six 
books written, out of the twelve planned, are of great 
length. ‘The Faerie Queene’ is an elaborate allegor3' 
built on the story of a 12-day feast honoring the Queen 
of Faiiyland (that is, Elizabeth I of England). Each 
day of the feast a stranger vould appear to ask for 
help against some knight, dragon, or tjTant, and a 
knight would be assigned to remedy this distress. 
Each knight stood for a virtue, and the purpose of the 
whole work iias “to fashion a gentleman or noble per- 
son in virtuous and gentle discipline.” Book I, in 
which the Red Cross Knight rescues the fair Una from 
the wicked dragon in the Woods of Error, is a good 
illustration of the other books. Spenser n orked out a 
poetic stanza well adapted to tell a story, a special 
form now known as the “Spenserian stanza.” (See 
aho Spenser.) 

Christopher ^larlowe (15&4-93) promised more 
peatness than he achieved. He died at 29, stabbed 
in a tavern bravrl. A line from his oun ‘Doctor 
Faustus’ is his best epitaph; “Cut is the branch 
that might have gronn full straight.” His plaj-s, such 
M ‘Tamburlaine’ (loS7?) or ‘Doctor Faustus’ (15SS?) 
brought passion and tragic power onto the sta^e iri 
fines of great force. 

Shakespeare--Genius of Drama and Poetrj- 

Tme gr&it genius of the Elizabethan age was 
^ilham S^espeare (1564-1616). He wrote more 
tfian 36 plays, a sonnet group of 154 sonnets, and 
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^R^TUS SEES CAESAR’S GHOST 



In Shakespeare’s ‘JnUns Caesar’ the ghost of *1, ^ ^ 

Caes« confronts Brotns, one of the rara who 
Thrs engraving is from a painting by Richid 


two narrative poems (‘The Rape of Lucrece’, 1594, 
and ‘^’enus and Adonis’, 1593). 

Like Chaucer, Shakespeare had a gem'us for fellins 
a storj'. Though he generally took over stories ah 
ready told by others, his adaptations of these narra- 
tives made them into something new and wonderful. 
Shakespeare surpassed even Chaucer in creating char- 
acter. The noble and disturbed Hamlet, pathetic 
Ophelia, wise Portia, ambitious Alacbeth, witty Rosa- 
lind, %Tllainous lago, dainty Ariel — these area few of 
the beings Shakespeare made immortal. 

Besides his abilit3' to tell a story and to create a 
character, Shakespeare used words more brilliantly 
than any other man who ever lived. Phrases and 
whole lines from Shakespeare have become part of 
daily speech, such as “the milk of human kindness” 
or “the pla\'’s the thing.” And whole speeches are 
familiar friends, from “To be or not to be” in ‘Hamlet’ 
or “All the world’s a stage” in ‘As You Like It’ to 
“The qualitj- of mercj’ is not strained” from ‘Mer- 
chant of ^'enice’. No one in all history has had a 
greater command of the right word, the unforgettable 
phrase, or the sentence striking straight to the heart 
of truth. (See also Sliakespeare.) 

Contemporary with Shakespeare was Ben Jonsoa 
(1573?-1C37). Manj- people once thought him to bea 
greater plajm-right than Sbakesjieare because his 
pla3’s (‘The Alchemist’, ‘Every i\Ian in His Humor’) 
were more “correct” — that is, the3' were more care- 
(0113- patterned after the drama pattern of the ancient 
Greek and Roman writers. It was not until about a 
century later that critics began to prefer the deeper 
genius of Shakespeare and to realize tliat mechanical 
“correctness” is not the highest aim of a pb3’or poem. 
Ben Jonson himself regretted that his friend Shake- 
speare had “small La tine and less Greeke,” but at the 
same time he generoush' proclaimed that Shakespeare 
was the “wonder of our stage” and that “he was not 
of an age, but for all time!” Ben Jonson’s own comedy 
of ‘\ olpone’ (1606?) is a comical and sarcastic portrait 
of a wealth3' but selfish old man who keeps his grerfy 
would-be heirs hanging on his wi.=hes, each thinking 
falsely that he will inherit Volpone’s wealth. 

After the greatest days of Shakespeare and Ben 
Jonson, the English drama declined in excellence, -k 
taste for melodrama and sensationalism hurt much 
excellent writing by dramatists like John Mebster, 
Thomas Middleton, or John Ford. Tlie dramatists 
took such liberties with their subjects and language 
t^t the Puritan reformers, in control of the cit3', in 
disgust ordered the theaters closed in 1642. They 
did not open again officially until the Restoration 
of King Charles II in 1660. Then a new drama made 
its appearance, one much affected by French dra- 
matic styles and methods. 

One of the supreme achievements of the English 
Renaissance came at its close, in the King Jams 
Bible. This was a translation ordered by’ King James I 
and made by’ a group of 47 scholars working in 
cooperation. Published in 1611, it is known as tha 
-•Authorized Version.” It is rightly regarded as the 
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most influratial book us the hjstory of Englah av- aainowmind I^aakRalton fl59J-JCS3) wrote (he 


ibzation There had beea translationa of the — 
before William Tyndale (14927-1536) first translated 
the New Testament from the Greek into i^e***^ 
Miles Coverdale (14887-1509) made the first complete 
translation of the Bible into English using Tyndale s 
version (1535) There had also 


great classic of fishmg ‘The Compleat Angler’ (1653) 
The prose masterpiece of the century was however, 
The Pdgrim s Progress (1678) John Bunyan (1623- 
88) had studied the King James version of the Bible, 
and with It aa a style model, he wrote a study of a 
Christians journey through life 


been others but the ^ng James dream op. John bunys ^ difficulties that beL him 

version combined homely dignified t — -'t 

phrases into a style of great rich- ' 
s and loveliness It has been a * 


model of wntmg for ten genera- 
tions of English-speaking people 


El zabethan period It was more a 
period of disintegration and decay 
The difficulties which brought such 
fierce political and social struggles 
as resulted in the Civil W ar and the 
gosernment under Cromwell are 
mirrored m the writing The old 
Umty of Elizabethan life was gone 
The national pride of Englishmen 
under Queen Elizabeth I leMened 
M the Crown lost dignity through 
the behavior of King James I 
and the two King Charles s A 
new maiJi} efass Segan tu show 
its power 

The glowing enthusiasm of men 
like Marlowe and Spenser gave 
wey to the cool acientilie attitude 
to the spirit which studies small details rather than 
large general zations end which looks to the world of 
fact more than to that of the imagination Late id the 
loth centuiy Sir Francis Bacon took ‘all knowledge 
for his province,” a typical Renaissance ambition 
Later scientists staked out much smaller and more 
workable claims Discovery on the grand acaJe gave 
way to exploitation of discovery — to colonization and 
trade activities which helped the mercantile class to 
wealth and to power late in the century 

Prose Writings of the 17ch Century 

The 17th century was an age of prose Interest m 
eeientific detail and in report and leisurely observation 
mark the prose writing of the time This new pro» 
style emphasized clarity, directness, and economy of 
expression It first appears just before 1600 in fie 
Essaja’ of Sir Francis Bacon (*«« Bacon FWaas) 
The phjBician Sir Thomas Browne (1605-82) wrote 
with dry precision m Pseudodoxia Epidenuca (1646), 
aa he amusingly and gravely discussed beliefs hke 
That an elephant hath no jomts’ or “That hares are 



both male and female ’ Robert Burton (1577 IMO) - — . 

his ‘Anatomy of Melancholy' wrote a p^chologicai to ‘Paradise Lost He thought the later work his 


he tries to reach the Celestial 
City The Pilgnm s Progress was 
for more than 200 years second 
only to the Bible in popularity 
Even today it is still much read 
for ita vigorous scenes of English 
country bfe (See also Bunyan 

The reUgiOus zeal of John Bun- 
yan contrasts with the cavalier 
spirit of Samuel Pepys (1633-1703) 
As secretary to the Admiralty 
Pepys was a career man He loved 
London and its life and he re- 
corded his daily experiences m 
shorthand m a diary (published m 
1825) It is a splendid book of 
gossip a record both of the delight- 
fully trivial and of the important 
exents such aa the Great Plague 
/J6W-65) tie Grent Fire (1666) 
and of the behavior of the court 
Pepys' Diary’ IS a wmdow opened 
cnt<? the part el the 27th 
century in England 

John MDton Puritan Poet 
The sober scientifio spirit of (he 
17th century did not destroy 
poetry Tbe great poet of the earlier half of the 
centuiy was John hlilton (1608-74) a Puritan who 
served Oliver Cromwell aa Latin secretary He first 
wrote some short poems the best known being L' Al- 
legro’ and *Il Penseroso The first tells the day's 
activities of a cheerful man, and the second one of 
the nights activities of a thoughtful scholar A 
music pUy or masque known as Comus’ was pro- 
duced m 1634 with musio by Henry Lawes before 
tbe lord prewdent of Wales Milton’s greatest early 
poem was a lament called ‘Lyeidas’ (1637), for the 
death of a college fnend 

Altltoos services under Cromwell brought on 
bhndness This did not stop his poetry He dic- 
tated his masterpiece 'Paradise Lost’ (1667) to his 
daughters This is an epio poem telling of the Fall 
of tbe Ai^ls the creation of Adam and Eve, and of 
their temptation by Satan m the Garden of Eden 
( Of Man B firat disobedience, and the [nut/ Of that 
forbidden tree ' ) It is written m blank (un 
rimmed) verse of great we^ht and solemmty 
Taradise Eegamed' (1671) was Milton’s eequel 


book which has long remained a source of amusement 
to readers mlerested in the eccentric observations of 


masterpiece, but most readers have not agreed with 
Milton’s last work was a blank verse tragedy 
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in the ancient Greek manner. It dealt nith the Bible 
stoo' of Samson and Delilah. ‘Samson Agonistes’ 
(1671) is in many waj-s Milton’s allegorical descrip- 
tion of himself as a Samson bound in chains by his 
enemies, the followers of King Charles II. 

The Cavalier and the Metaphysical Poets 
Beside the somewhat forbidding greatness of John 
^Milton, the poetrv’ of other 17th-century men is at 
times a relief. The CavaUer poets were followers and 
supporters of King Charles I. They wrote with a 
^nse of elegance and in a stjde wiiich emphasized nit 
and charm and the delicate play of words and ideas. 
Chief among the Cavalier group were Thomas Carew, 
Richard Lovelace, Sir John Suckling, and Robert 
Herrick. Herrick (1591-1674) nas a clergj-man in the 
Church of England; but his ministerial duties did 
not prevent him from admiring a prettj’ face or the 
loveliness of the English landscape. His poems are 
among the most tuneful and delightful of the centurj', 
dealing with homely and familiar subjects. As he 
said in ‘The Argument of His Book’: 

I sing of brooks, of blossoms, birds, and bowers. 

Of .4pnl, May, of June, and July flowers; 

I sing of May-poles, hock-carts, wassails, wakes. 

Of bridegrooms, brides, and their bridal-cakes. 

And he lists many more subjects. Such poems as 
‘Corinna’s going A-Ma3ing’ or ‘Upon Julia’s Clothes’ 
have long been favorites of readers. 

Another important group were the Aletaphysical 
poets. _The word“metaphj-sical” means the use of 
“conceits” that is, of far-fetched similes and meta- 
phors intended to startle the reader into understand- 
ing a new relationship between things ordinarily not 
associated. For instance, John Donne (1573-1631), 
an important preacher as well as poet, in one poem 
compares the separated lovers to the two feet of a 


The 18th Century 

'J'M political and social conflicts which split Ent 
centuiy were reconcUed i 
the 18th. The establishment of parliamentary goven 
ment at last srttled the issue of where political powt 
should rest. The “glorious revolution” of 16SS foi 
ever fimshed the old aristocratic theory of “the d 
^e right of Jrings.” The middle class, whose ru 
began in the 1/ th centurj', now came to power. Man 
of the ideas to democracy were bom durin 
this wnturj-. idea that power should rest in th 
people was probably the most important one. 
nnwll" tradesmen aclueved great economi 
powe^ ‘-cimtific discovenes were encouraged. Alan 
important inventions, such as ArWr^irVif^ci o,.: 


engme brought an mdustrial society. Cities grew 
^e, and London began to assume its present po 
tion as a ^eat mdustrial and commercial center 
a co^ortable life the middle ch 
demanded a respectable, moralistic art controUed 
coi^on sense. They reacted in protest to the arisi 
cratic immorahties in much of the Restoration lib 


pair of compasses. The Aletaphj’sical poets felt it 
important to combine ideas and emotion in their 
poetry. It is the union of thought and feeling which 
makes their poetiy at once quite diiBcult and at the 
same time attractive. In recent j’ears the Aletaphysi- 
cal poets have been much studied and imitated by 
modem English and American poets. George Her- 
bert, Henry Vaughan, and Richard Crashaw wrote 
intenselj' complicated religious poetiy in this manner. 
Alore easily understood, perhaps, is Andrew Manel! 
(1621-78), at least in the well-loved lyric ‘To His Coy 
Alistress’. It conveys an urgent sense of the fa-d 
passage of time, in such lines as: 

But at my back I hear 

Time's winged chariot huirj'ing near. 

John Dryden (1631-1700) is the important literaiy 
figure of the latter half of the centuiy. He was the 
leading poet. Poems like ‘.Absalom and Achitophel 
(16S1-S2) and ‘Ale.vander’s Feast’ (1697) establish 
liis superiority both in satire and lyric. He was aho 
the leading dramatist, writing both comedy (‘Jlar- 
riage a-la-Modc’, 1673, and ‘The Kind Keeper’, 16S0) 
and tragedy' (‘Aureng-Zebe’, 1675) of great popular- 
ity. Finally he was the leading critic. His prose, ^ 
seen in the jirefaces of his plaj^s, has the fleuble, 
modem style to be found in good writing of the 20ih 
centurj'. Tlie king had the good sense to appoint 
Drj'den “poet laureate,” an office of more honor 
than reward since it paid but 100 pounds a yearpli^ 
a cask of wine. Alost of what Drj'den wrote, howerer, 
is so closely connected with political and social event 
of liis day that to read it requires a scholar’s knowl- 
edge of the period. The v'irtues of his best writing-- 
its claritj', good sense, and intellectual rigor— re- 
came the dominant virtues of the writing of the iSth 
century. (See also Drj'den.) 


-^n Age of Reason 

ature. Alanj' people of the time thought that they 
were passing through a golden period similar to tha 
of the Roman emperor, Augustus. Hence, the name 
“.Augustan” had been given to the earlj' ISth centuiy. 


IBlh-Century 
Prose Writers 


The AIoderx essay began with Th 
Taller (1709-11) and The 

(1711-12), two periodicals 

by Richard Steele (1672-1729) and Joseph Addu^ 
(1672-1719). Their kindly and witty essays app«lw 
to the middle class in the coffeehouses rather t 
to the nobHitj' in their palaces. The aim of ■' 
Spectator, Addison said, was “. . . to enliven mora 
w'ith wit, and to temper wit wdth morahtj'.” Steels - 
nnd Addison’s essaj's are still models of clear, m 
formal writing. , i-ul 

Alost people think of Daniel Defoe (1661.-1' t 
onlj' as the author of ‘Robinson Crusoe’ (1719). bo 
when Defoe wrote that novel he had already uv 
life full enough for three ordinary mortals. ” 
was first of all a journalist, with an eye for s oe = 
storj'. Single-handed he produced a newspaper, 
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fimeui (170t~13) ^hich is peiliaps tie anceHor of 
modern newspapers The list of Defoes wntn^ run 
to more than 4D0 titles In all of them art Its end 
books 13 the kind of wnting nt-icb Dc/oe recommeod 
ed to others— a plain and bo’nelj style E»«i the 
great novels of bs last years Moll FLiuder> (1723; 
and Robinson Cnisoe 
read hke a modern new; 
reportei s account of 
ents (Aee also Defoe ) 

Swift— Scornful 
Genius In Prose 
Jonathan bMft (1667 
1745) is one of the great 
pitLewntersoSall t ffle Al- 
though bora in Ireland 
Swift alvaji said that he 
was an EngUshman But 
Swift » dafen^e of the li wh 
peopb against the tyranny 
of the Engliali gotemment 
B«8 whole-hearted How 
ever Bwtft may ha\e dsb* 
liked Ireland he d silked 
Qjustice and tyranny moie 
la a bitter pamphlet A 
^lodeet Proposal (I7d9) 
he iron cally euggested that 
the Ij sb bsbies be specially 
fattened for profitable sale 
aa meat s nee the Engl sh 
were eating the Itishpeople 
anyhow heavy tajtation 
Swift s masterpiece is 
Gulhiers Travels (1726} 

It s a eat re on human folly 
and stupdity Swift sajs 
that he wrote it to ve* the 
World rather than to d vert 
It But most people are so 
drbghttul!; entertained by 
the t ny LiU putians or by 
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0"e of h» lighter although st II satmcjl poems is 
Tie Rape ot the Lock (1712 14) which mockingly 
deserbee a furoua fight between two families when 
a young man bWps off a lock of the beautiful Be- 
hndas fuir Alexander Pope wiote in heroic coup- 
lets 4 technriae m which he has been iiiuiucpas«ed 

— -NSON CUSOE '» 

- - — carried I8th century reason 

and order to its higl e't 
peak i5ee also Pope ) 


for developing the novel 
(eiflf Novel) Samuel Rich 
mdsoa (ldS9-176I) wrote 
the first modem now)— 
that w one with a fairly 
well planned plot wnth sus- 
pense and climax and with 
some attenpt to under 
f iwM ***'’'^ hearts 

I / ys5|i of the characters This im 
» lyjjil portant novel Pamela’ 
(1740) IS made up of letters 
"■ ' from Pamela An 1 ewe She 
tells of her unhappy at- 
tempts to get a huiband 
but the book enda happ ly 
Henry Feldmg (1707 S4) 
nos amused by Pamela 
and tred to parody it in 
Joseph Andrews (1742) 
which pretended to be the 
etory of Pamela a brother 
Seven yean later he wrote 
Tom Jones (1749) in 
many ■nays the greatest 
navel in English literature 

^ ^ ^ It tells the story of young 

the huge BrobdingnagiaM that they do not boUiei Tom Jones the foundling who is dnven from his 
mwh with Swifts bitter satire on human ht«ene«5 adopted Kotos wondera to Lmdon and eventually 


r grossne-s No one has ever wntten English with 
greater sharpness and economy than Jonathan bwiB 
H s 1 terary style lias all the 18th century virtues at 
the chest ('^ee also Swift) 

Satire tn Pope » Poetry 

The genius of Alexander Pope (1688- 1744) lay m 
satneal poetry He sad that be wanted to shoot 
folly as It flies /And catch the manners fivmg ax 
they nse The Dunciad (1728) Isted the stupd 
« liters and men of England by name as Uimces 
These dunces d d not care for such publicity and 
proceeded to attack Pope 

Pope etcelled in his abilitv to com unlo^ttable 
phrases Such lines as Fools rush in where angels 
fow to tiead or Damn with faint pra se illustrate 
“by Pope 15 the most quoted poet m Englsh Itera 
tutc except lor Shakiwpeare 


for all hix suffenng wins his lady The p cture of 
English Ufe both in the country and ai the city is 
bnlliantly drawn The humor of the book is delightful 
The first novd of Tobias Smollett (1721 7!) was 
Roderick Ran lorn (1748) Although it la a striking 
collection of adventures it licks the good plot of 
Tom Jones Smollett s best work is Humphry 
Clinker t,l77I) It tells by means of letters the 
story of a top by the Bramble family across England 
from Bath to London and up mto Scotland The ec- 
centric cbaractera have many comic experiences 
Laurence Sterne (1713-68) wrote A Sentimental 
Journey (476%) partly m answer to a travel book 
wntten m ill temper by Smollett Sterne s greatest 
book is Tristram Shandy (l"GO-67) a topsy turyy 
cbllectioR of episodes with little organization but 
coatamms w wealth of IStb-cewtury hvmiOr 
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A LIVELY SCENE FROM ‘THE VICAR OF WAKEFIELD’ (1740-95) in The 

Life of Samuel John- 
son, L.L.D.’ (1791) 
This is the greatest of 
English biographies. 
Boswell had an e) e for 
significant detail and 
a proper rererence 
for his subject. We 
see all of Dr. John- 
son’s peculiarities— 
his lolling walk, hh 
twitching face, his hor- 
rible table manners 
his rudeness to stupid 
people — but we aho 
see his sturdy com- 
mon 'ense and relenf- 
les-s honesty. (Set dm 
Johnson, Samuel ) 
Doctor Johnson and 
others organized a 
Literary' Club in I/W 

If THE ISth century niarlc much of The club gathered together the most celebrated arttf- 

elegance and good manners, it ako of the time. The great orator, Edmund Burke (172^ 

made much of hone.«ty and common 97), and the great historian, Edward Gibbon (1737- 

sense. These useful rirtue-s were 94), were members. Another member was Ohwr 

personified by Dr. Samuel Johnson (1709-S4), the Goldsmith (172S-74). Hcwrotconeofthebestpb)- 

leading hterary figure of the century. He wrote some (‘She Stoops to Conquer’, 1773), one of the b«t 

sensible but uninspired poetry (‘The Vanity of Hu- poems (‘The De'^rtod Ullage’, 1770), and one of the 

man Wishes’, 1749). His novel, ‘Racselas’ (1759), is best novels (‘Tlie Vicar of Wakefield’, 1766) of the 

equally sensible and equally clull. His masterpiece latter half of the ISth centun-. Dr. Johnson said ol 

was A Dictionary of the English Language’ (1755). his versatile friend; “[He] touched nothing that he 
Dr. Jolmson’s common sense is shown in the clear did not adorn.” (See also Goldsmith.) 
definitions of A\ordb. He made some mistakes, how- Thomas Gray (1716—71) lived a retired life of 
ei er. One lady asked him w hy he defined “pastern” as and thought. His most famous poem ‘Elegy V ntfen 

the knee of a horse.’’ Dr. Johnson answered, “Igno- in a Country Churchyard’ (1751) has been recitrf 

ranee, aladam, pure ignorance.” more often than any other poem of equal length in the 

Doctor Jolmson is immortal, not for wliat he wrote, language. The ‘Elegy’ anticipates Romantic poefO 

but for his forceful personality and his w onderful con- in its sympathy for low ly folk (“the short and simple 

vei-sation. This is recorded by James Boswell annals of the poor”) and in its pleasing melancholy. 


Dr. Johnson 
and His 
Circle 



The Roma?itic Mo 

AT THE close of the ISth century a new literature 
arose in England. It was called Rojuanticisjitf and 
it opposed most of the ideas that the old ISth century 
stood for. Romanticism had its roots in a changed 
attitude toward mankind- The foreinimers of Roman- 
ticism argued that men w ere naturally good * society 
makes them bad. If the social world could be changed 
aU men might be happier. Many reforms were sug- 
gested: better treatment of people in prisons and 
almshouses; fewer death penalties for minor crimes- 
and increase in charitable institutions. ’ 

The Romanticists believed that aU men are brothers 
and deserve the treatment to which human beings are 

by nature entitled. Every man has a right to life to 

liberty, and to equal opportunity. These ideas had 
been well stated m the American Declaration of Inde- 
pendence. In France the Revolution of the common 


veme7it ifi England 

people began in 1789. Many Englishmen hoped that 
the new democracies — France and America wou ^ 
show the w aj- for the rest of the w orld to follow . 
with democracy and indiwdualism came other idM 
One was that the simple, humble life is best. Ano 
was that people should live close to nature. 

Romanticism Because of this concern 

in Literature and the simple folk, Wc^tu 

gan to take an interest in c =„ 

ends, folk ballads, antiquities, ruins, “noble sawg^^ 
and rustic characters. Many w'riters began to p 
more play to their senses and to their juj 

Their pictures of nature became livelier ^ 
realistic. They loved to describe rural_ scenes, 
yards, majestic mountains, and roaring f 
They also liked to write poems and stone 
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such eene, supernatural things as ghosts, haunted 
castles, fairies, and mad folk 

Thus Romanticism grew. But the movement can- 
not be precisely defined It is a group of ideas, a neb 
of beliefs No one Romantic writer eicpressed aW tiiese 
ideas, but he believed enough of them to set him 
apartfromearherwnters The Romanticist was emo- 
tional and imagmative He acted through inspirafaon 
and intuition He bebeved m democracy, humanity, 
and thepos'ibihtj of aehieviaga better nortd 
Pre Romande tVrUers 

Before the Romantic movement burst into full ex- 
pression there were beginners or experimenters Some 
of them are great names in English literature Robert 
Bums (1759-96), a Scot whose Jove of naluie and 
freedom has never been surpassed, scorned the false 
pretensions of wealth and birth — “A man s a man foi 
a’ that " His nature lyrics are tendei (y beautiful ( lb 
a Mountain Daisy’), his sentimental songs are «uiig 
wherever young and old folks gather ( AuW Lmg 
Syne', ‘How Gently Siveet Aftoa ) His mh humor 
can still be felt in ‘Tam 


BORNS POET OP THE SCOTTISH COUNTRYSIDE 


uiugination These qualities reached a fever pitch 
m Maiy W ShelJej s Frankenstein’ (ISIS) 

The Flrit Great Romanticlets 
William Bbke (1767-1827) was both poet and 
artist (see Blake IViUiara) He not only wrote books 
but he al-to illustrated and printed them Many of 
his conservative contemporaries thought him msane 
because his ideas were so different Chief among 
these msane ’ ideas was his devotion to freedom and 
to universal lore He was interested in children and 
animals — the most innocent of God s creatures As 
he wrote m Songs of Innocence' (1789) 

When the von-ea of children are heard on the green. 

My heart la at re>t within mv breaat 
And everything elae la Btill 

Certainly no one put more wonder and mystery 
mto beautiful melodic verse than dnl Samuel Tayfor 
Coleridge (1772-1884) The strange, haunting super- 
DJturalism of The Rime of the Ancient Manner 
(I79S) and ‘Chnstabel (IS16) ha* umversal and 
irresistible appeal {See 


j’Shanter’, ‘To a Louse’, 
and The Cotters Satur- 
day Night’ (See al«o 
Buma) 

l^illiam Cowper (1731- 
1800) cned out against 
the inhumanity of 
slavery and political 
oppieuion m many places 
in his long poem, The 
Task’ illiam Oodw m 
and his wife, Mary oll- 
itonecraft, were intense 
social cntics Mary God 
wms vindication of the 
‘Righta of Women’ (1792) 
was One of the first fem- 
inist books ui all litera- 
ture Godwin’s ‘Political 
Justice (1793) hadagieat 
influence on Wordsworth, 

Colendge, and Shelley 

James Maepherson 
(173G-96), another Scots- 
man, composed an elib. 

orate epic poem which he claimed he had tron«Uted 
from the work of an ancient Scottish bard, Ossian 

(seeOssian) Thomas Percy (172i>-1811) coUectedoU 

English songs and balUds His ‘Rebques of Ancient ndge for the most part ^ httle of the qual- 

English Poetry' (!76o) is our best source of the songs ''f the T.w.cnl 

of medieval England 

Another group of forerunners of Romantici^ in- 
cludes the wnters of stones of terror and imagina- 
tion^ — the Gothic school of ‘ spine chillers ” Among 
these ne« Horace V. alpole (‘The Castle of Otranto’) 

Ann Radcliffe (‘The Mysteries of Udolpho’), nod 
’'latthew G Lewis (‘The Monk’) All these novels 
filled with the machmery of sensationalism— on- 



aho Colendge ) 

A close fnend of Cole- 
ridge for many years was 
Milliam Wordsworth 
(1770-1850) Together they 
brought out a volume of 
verse, ‘Lyrical Ballads 
(1798) tlmt sounded the 
new cote in poetiy 
M ordsw orth) Wiule Cole- 
ndge fouml beauty m the 
unreal, Wordsworth found 
It m the reaUties of nature 
where he heard “a thou- 
sand blended notes” 

Ona impuLie from a vernal 

Of moral evil and of good 
Tllan *11 the ugea can 

From nature W ordsworth 
learned that bfe may be a 
luina^by^H’niieil" Continuous development 
*“* toward goodness (‘‘The 
child B fatlier of the 
man ) He believed that it man heeds the lessons 
of nature he will grow in character and moral worth 
Charles Lamb (1775-1834) a schoolmate of Cole- 


ity that one sees in the authors of the ‘Lyrical 
Ballads' (*e« Lamb) Nor was be an ardent lover of 
nature A city man, he showed how a person could 
bve happily among his books by his own fireside 
His best known essay is the playful ‘Dissertation on 
Roast Rg* (1822) He and his sister Mary rewrote 
many of bhskespeare’s plays into stones for chddren, 
Tales from Shakespear' (1807) 

An interest in the past, a curiosity about all kinds 


real characters, eupematural events and overripe of people and a love of rugged, picturesque scenery 
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can be found in the work of Sir Walter Scott (1771- 
1832). ‘The Laj' of the Last Minstrel’ (1805) and 
‘The Lady of the Lake’ (1810) are most representative 
of his poems about stirring incidents in the border 
warfare between England and Scotland. 

Between 1814 and 1832 Scott wrote 32 novels, 
among them ‘Ivanhoe’ (1819) and ‘Guy Mannering’ 
(1815). These set the pattern for all liistorical fiction 
smce. In his historical novels Scott wrote on a broad 
scale, dealing with people in all ranks of life, from roy- 
alty to serfdom. {See also Scott, Sir M'alter.) 

Among the lesser Romantic figures was Robert 
Southey (1774-1843), poet laureate of England and 
author of ‘The Three Bears’ and ‘The Battle of 
Blenheim’. An industrious writer, he earned his living 
solely by liis pen. William Hazlitt (1778-1830), a 
friend of the Lake poets, also earned liis way by lec- 
turing and bj' writing for the great critical magazines 
of the period. 

Of this group of Romantics not one was born to 
wealth or position. Coleridge w as the son of a clergy- 
man; Wordsworth liad a small inheritance (insufficient 
to live on). Scott was a lawj-er's son. Blake and 
Lamb were bom poor and died poor. Lamb earned Ids 
living as a clerk in the offices of the East India Com- 
pany. M ordsworth held various government positions. 
Coleridge, when able to work at all, was employed by 
commercial firms. Scott was a lawj-er, and not until 
he began writmg novels was he able to live by bis 
literary efforts. The lot of the man of letters, no 
matter how famous he may have been, was not easy. 

The Younger Romanricists 

By 1812 the older Romanticists had become con- 
servatives in politics. Thej’ no longer supported 
radical causes or championed the oppressed. But the 
younger Romantic writers quickly and somewhat 
noisily took up the cudgels for liberty and justice. 

Lord BjTon (1788-1824) was an outspoken critic of 
the evnls of his time. Bjvon hoped for human per- 
fection, but his recognition of man’s faults led him 


frequently to despair and disillusionment (‘ilanfred’, 
‘Cain’). Aluch of his work is satire, bitterly contemp- 
tuous of human foibles (‘Don Juan’). His nanathe 
poems (‘The Corsair’, ‘Alazeppa’), about wild and 
impetuous persons, brought 1dm instant succes. He 
was a skilled versifier with a remarkable ear for 
rh 3 'thms. More than any other Romanticist Byron 
influenced the youth of his day'. “Byronism” was a 
mood copied by thousands of young men and admired 
by thousands of young women. {See also Byron.) 

Percy Bysshe Shelley (1792-1822) was the radical 
black sheep of a well-to-do conservative home. Son- 
nets, songs, poetical allegories, and poetic dramas 
flowed from Ids pen in profusion in the Est four years 
of Ids life. Alanj' of these works are profound and 
meditative (‘Prometheus Unbound’). Others are ev- 
quisitcly lyrical and beautiful (‘The Cloud’, ‘To a Sky- 
lark’, ‘Ode to the West Wind’). ‘Adonais’, his tribute 
to Ids friend Keats, ranks among the greatest elegies 
in English verse. {Sec also Shelley.) 

Unlike Byron and Shelley, John Keats (1795-1S21) 
was not bom to wealth {see Keats). Yet as a poet he 
rs greater than either of Ids two celebrated contem- 
poraries. Keats believed true happiness was to be 
found in art and natural beauty (‘Ode on a Orwian 
Urn’, ‘Ode to a Nightingale’). His verse is lively 
testimony to the tmth of Ids words in ‘Endymion’: 

A thins of beauty is a joy forever: 

Its loveliness increases ; it will nev cr 

Pass into nothingness; 

Many other Romantic writers deserve to be men- 
tioned. There is Leigh Hunt, whose ‘Abou Ben 
Adhem’ continues to be a favorite. There is Thorny 
Aloore, Irish friend of Byron, whose ‘Believe Me, h 
All Those Endearing Young Charms’ still charms any 
vocal group. And there is Thomas De Quincey, known 
best for his ‘Confessions of an English Opium &ter. 
He ought, however, to be better known for his very 
useful distinction between the “literature of knowl- 
edge” and the “literature of power.” 


The Literature of 

hterature wntten during the reign of Queen 
,rtr f*?™,l^^/"™l)has been given the tag name 
‘\ ictonan. The basic characteristics of the period 
however would W been the same with or without 
Queen ^ ictona. Many great changes took place in the 
first half of the 19th centul 3 ^ Intellectual rebellions 
such as those of Bjtou and SheUey gave place to bal- 
ance md adjustment. Individualism began to be re- 
placed by social and governmental restraints More 
md more people began to win comfort and prosperity 
Britain changed from a provancial nation to an empire 
and its power spread over the entire world This 
progress brought its own problems. Often men had to 
choose between ideals and material gain. Yffien per 
sonal profit or cohort were involved, principles Lie 
many tunes forgotten. ^ 

Science made rapid strides in the 19th century The 
theoo^ of evolution gave new insight to the biolog- 


t/ie Victoriati Age 

ical sciences. Technical progress transformed Britmn 
into a land of mechanical and industrial activity’. Bu 
science created doubt as well as materialistic op 
mism. Old ideas of faith and reh'gion were put to ku- 
ous tests by the new attitudes created by soien - 
progress. 'There was a re-emphasis, oftentimes st 7 
and pompous, of moral and religious beliefs, 
some, must teach better way's of living. litera 
should show people how to be good. ^ 

Nevertheless, many’ people in England " 
poor — badly- housed, undernourished, and sick, it 
obvious that progress would not come by- itself. 
ress had to be earned. Freedom had to be gua 
zealously. Would the spirit of man be destroyed 7 
the machine? Would people become slaves to En® 
and the pursuit of wealth? Would art be 
skill and craft? These were the problems that 
Englishmen in the age of Queen Victoria. At the 



they were lumped into one phrase and erdled the 
“condition of England ’ problem Few writers were 
able to Ignore that problem 
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Tin Iippo Lippi’, ‘Andrea del Sarto', ‘My Last 
Duchess’ are excellent examples of this poetic t3TDe 
The stirnng rhythms of ‘Hon They Brought the 
Good hiens from Ghent to Aix' and the simple won- 
der of *1116 Pied Piper of Hamelm’ endear Brown- 
ing to readers His eiqMessions of personal optimistic 
faith haxe been the source of inspiration for thou- 


The kE'jItlt of the “condition of 
land” problem was a shift from the ex- 
treme personal expression (called sub- __ ,, 

jectmsm) of the Romantic writers to sands of readers ( Epilogue to A«olando’, ‘Rabbi Ben 
an objective survey of the problems of human life Ears’ ‘Prospice’) The poetic drama ‘Pippa Passes’ 
The poetry of Tennyson, Browning and Arnold has long been considered one of his finest efforts 


especially reflect this 
change Much Victorian 
poetry was put to the 
service of society 
Alfred Tennyson (lS0!h* 
92) attempted to give 
direction to his readers 
Much of his poetry is 
deliberately didactic 
(that 18, intended to 
teach) ‘The Prmcess’ is 
a discussion of women's 
nghta and education 
'Idylls of the King’ is 
a disguised study of cur- 
rent ethical and social 
conditions ‘Loeksley 
Hall’, ‘ilaud’, and 'In 
MemoTiam’ deal with 
confiieting scientific and 
social ideas But much of 
Teni^noa s poetiy could 
—and can still— be read 
without worrying about 
such problems His nat 
rative skill makes many 
of his poems mtercsting 
just as stones Each of 
the Arthurian tales in 
‘Idylls of the King’ brings 
the reader a wealth of 
beauty and experience 
The Lady of Shalott and 
‘Oenone’ are pleasing tales 
to young readers ‘Dora' 
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and ‘Enoch Arden’ may Tbia s ctstc br H m 
bnng easy tears but they ‘>«i‘sS«“> »> sA'A' 



Many think that Pippa s 
words ‘Gods m his 
heaven/Alls right with 
the world,” summaiire 
Browning’s philosophy It 
is more probable that his 
real belief is found m 
Fra Lippo Lippi s famous 
statement 

This world 8 no blot (or us 
Nor blank itoieansmtensely 


To Sod Its mesnuig is loy 
meat and dnnk 
The poetry of Matthew 
Arnold (1822-88) is 
marked by an intense 
senousnebs and classic 
restramt Despite this, 
many of his poems are 
popular ‘Sohrab and 
Rustum' 18 a fine blank 
verse narrative IBs ele- 
giac poems on the death 
of his father, Thomas 
Arnold ('Rugby Chapel ), 
and of his tnend Arthur 
Hugh Clough (‘Thyrsis’), 
are profound and moving 
His interest m the prob- 
lem of making Enghsh- 
men aware of finer and 
higher values of life 
caused him to qmt writing 
poetry and to turn to cnti 
cal prose As a cntic, he 
drove his ideas home with 
clanty and force {'He- 

.lill ute' widely .ppii „ , tan imd Hellemem') 

oeted The chieeto study, ■Clyesee’, he. imu.e.1 Aniold'. eonbei and dn.llusioued poem Emprf- 
■PPe.1 to the modem mmd heeeo«! oI ,t, emplmo ta on Aetn.', >« etaeterntje of the poetry 
on the etrenuoue hfe, (S» al» Tennyson ) denimg with the eonli.el between mhgion nnd se.enee 

F« the* who hnve seen Rudolph Besie. . piny Th. A mneh mom popnl.i poem on the ■*“ ™ 

Bniretts of W.mpole Street', Eheaheth end Robert EdwnnI ritwr.M » free translnlion 0850) of the 
T.__ . ’ wwi__v_.v'D »* njiilwitiriS* of (Vroar Khawim’. OMmallv written bv 


Brownmg need no mtroduction Ehzabeth Bairett 
(1806-61) wrote the most exqmoite love poems of her 
time ( Sonnets from the Portuguese’) These smin^ 
were written secretly while she was being courted 
by Pobert Brownmg (see Browning, Ehzabeth, Browfi- 
«ig. Robert) 

Browning (1812 89) is best remembered for his 
dramatic monologues — studies in character analysis 


‘Ruh&iy&t of Omar Khayydm’, ongmally written by 
Omar, a Persian astronomer Fitzgerald elauned that 
the imly course of action left to the man whose 
rdigtous ideals bad been destroyed by science was 
adf-mdulgence 

Tbe Pre Raphaellte Brotherhood 
The Pre-Raphaelites, a group of pamter poets, re- 
belled against the sentimental and the commonplace 
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They wished to re-sive the artis- 
tic standards of the time be- 
fore the Italian pamter Raphael 
(14S3-1520). Their poems are 
full of mystery and pictorial 
language. One member was 
Dante Gabriel Rossetti. His 
‘The Blessed Damozel’ and 'Sis- 
ter Helen’ are typical of their 
highly sensuous verse. His 
sister Christina Rossetti’s ‘Gob- 
Im Market’ is one of the most 
fanciful poems in the language. 

{See also Rossetti, Christina; 

Rossetti, Dante.) 

'William ^lorris (1834-96), 
like the Rossettis, w as interested 
in both painting and poetiy*. 

His interest in handicrafts gren 
into a piulosophy of art, and 
he dedicated the rest of his 
life to the attempt to bring a 
love of workmanship back mto 
the English workmgman's life. 

This activity took two forms; 
the promotion of the crafts through such organiza- 
tions as the Kelmscott Press and the promotion of 
the worker’s happiness through gild socialism. ‘Tlie 
Earthly Paradise’ is a senes of tales hnked by the 
same device used in Chaucer’s ‘Canterburj- Tales’. 
In ‘A Dream of John Ball’, a prose romance, Morris 
V dealt with one of the leaders of the 14th-centuty' 
^volt of Wat Tyler. {See also ^Morris, 'U'ilham.) 
^ Another poet closely asso- 
ciated with the Pre-Raphaelites 
and Alorris was Algernon 
Charles Swinburne (1837-1909). 

Swinburne wrote many verse- 
dramas on classical and histor- 
ical subjects. Alanj' of his 
lyrics were severely criticized 
for their sensuous eroticism. 

All his poetry was filled with 
rich melodic effects. Some crit- 
ics ha\e said that his verse is nil 
“sound and fury signifying noth- 
ing.’’ {See also Sivinbume.) 

The direct opposite of Swin- 
burne was Gerard Alanley Hop- 
kins (1844-89), a Jesuit priest. 

His imagery and metrical tech- 
nique were so modem that they 
could not be appreciated until 
recent times. His subject mat- 
ter was intensely religious. 

The English novel 
came of age in the 
nctorian period. 

There had been a decline in 
novel writing at the beginning 


of the century, partly because 
fiction had turned to sensa- 
tion, horror, and crude emo- 
tionalism and partly because 
of religious and moral objec- 
tion to the reading of novels. 
Even Scott at first consid- 
ered the craft of the novelist 
degrading and kept his author- 
ship a secret. Jane Austen 
(1775-1817), one of the most 
gifted w riters of realistic novels, 
had difficulty finding a pub- 
lisher for her .skillfully drawn 
portraits of English middle- 
class people, such as ‘Pride and 
Prejudice’ (1813). 

Dickens and Thackeray 
With the rise of the popular 
magazine (Fraser’s Magazine, 
Bentley’s Miscellany), authors 
began to evpieriment with seri- 
alized fiction. Before they knew 
it they were actually writing 
novels. Such was the begin- 
ning of Dickens (‘Sketches by Boz’) and of Thackeray 
(‘The Yellowplush Correspondence’). Neither knew 
he was a “novelist” until he had thus learned that he 
could combine atmosphere, character, and plot. 
Charles Dickens (1812-70) became a master of local 
color — scenes, costumes, dialect. Few of his novels 
have coni-incing plots. .Accident and coincidence 
govern the action. But in characterization and in 
the creation of moods he is un- 
equaled. By 1850 Dickens had 
become England’s best-loved 
novelist. {See also Dickens.) 

The talents of William Alake- 
peace Thackeray (1811-63) pro- 
duced a different type of noial. 
He was not a reformer like Dick- 
ens, and he was not moved 
to tearful sentiments by the 
w orld’s unfortunates. Instead, 
he attempted to see the whole 
of life — detached and critically. 
He disliked sham, pretense, hy- 
pocrisy', stupidity, false opti- 
mism, and self-seeking. The re- 
sult was satire — a comedy of 
maimers. Literature would te 
the poorer without Wanity Fair 
(1847) and its heroine Becky 
Sharp. {See also Thackeray.) 

Other Victorian Novelists 
The Bronte sisters (Charlotte, 
1816-55; Emily, 1818-48; Anne, 
1820-49) wrote strange, tor- 
tured novels as an escape from 
their own drab lives, (^r- 
lotte’s ‘Jane Eyrre’ is wildly 
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DICKENS’ ’OLIVER TWIST’ 





This picture for ‘Oliver Twist* was drawn by the 
faaoas English Hlnstrator, George Cmikshank. 
Little Oliver stands with bowl and spoon in hand 
begging for food. 


CHARLOTTE BRONTE'S 'JANE Ei’RE’ 



her new end mysterions 
T, Hochester, master of Thornfield 
^ ^ through the lonelv 

EngUsh coyntiTs.de. This p.ctnre^.s by FnS 
E^chenbcrg fRandom Bouse). 


Victorian. 

Novelists 



melodramatic, as is also Emily’s u tbc/ing Jfcjghts' 
But the latter is redeemed by its ventures b^tmd 
reabty into the strange world of mad imnius 
From the Topsylike novels of l>ickens and 
Thackeray that “just growed," English rotehsts 
turned to the logical plot and the roncejit of a cen- 
tral theme Anthony Trollope (1815-83) dealt with 
conunoDpiace, middle- and upper-class people interest- 
ingly, naturally, and 


STEVENSON S T 


Kittily George Eliot 
(1819-KO) waa one of 
England's greatest 
womeownters Insuch 
novels as ‘Silas Mar- 
ner'dSGI) and ‘Mid- : 
diemarch’ (1871-72), 
she used the novel as 
a means of interpret- I 
mg life She consid- 
ered herself a "moral 
ecieatost" IfilkieCol- ] 
Ims (1824-89) waa one 
of the earliest noifl 
irts to build a no%el : 
aliolly around an m- 
geoioua plot— the 
formula that is used 
in the modem myitery 

itoTv ■'t'ks . 


As biological and 
MThoIfipcal science 
QWloped, It became 
dear that human 
“gs could no longer^ 
miwn limply as heroes 
wdvillama Theetudy 
« human character 
demanded (he exanu- 
totion of motives and 
“lusea rather than the 
of moral ludg- 
^sta To find the cause of action meant probing 
'' the secrets of individual psychology George 
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novels from ‘The Return of the Native’ (1878) to 
Jude (he Obscure' (1896) Hardy sought to show how 
futile and aensefe's is man’s hopeless Rtruggle against 
the forces of natural environment, social convention 
and biological heritage (See al%o Hardy ) 

Ronance and Adventure In 19th-Century Fiction 
Not all lite 19th century fiction falls into this 
intellectual or acicatific classification Robert Louis 
Stevenson (1850-9-1) 
wrote stones in a bght 
mood His novels 
of adventure are ex 
citing and delightful 
‘Treasure Island , 'Kid- 
napped ‘The Master 
of BalUntrae’ Not all 
btevenRon's fiction was 
wntten for young folks 
‘David Bolfout’ and 
The Strange Case of 
Dr Jekyll and Mr 
Hyde are quite suited 
to adult tastes As a 
short-story writer 
Stevenson ranks high 
In light verse and in 
the informal essay 
Stevenson was unu- 
sually successful (See 
also Stevenson ) 

One of England s 
most popular writers 
waa Rudyard Kipling 
(Z865-19S6) ffeglam- 
onsed (he foreign serv- 
ice m poem and story 
He satirized the Eng- 
lish nulitary and ad- 
ministrative classes 
in India He stirred 
the patnotic emotions 
of the empire lovers 
He wrote delightful 
however, neither a cheap 


1» by H C WjetS <Scc; 


childrens tales He . . 

veisifier nor a vulgar imperialist Whoever has not 


^lewiith (1838-1909) was one of the fiM to apply read ‘BoiTack Room Ballads , Soldiers Th^ , The 
WAoIobcI methods to the enslysu of ho chanio- 100* Booho , «ol ‘C.ptsm Coong.ous’ hss • te.l 
*«« For the average reader the bnlliance of snch fa store for him_^ 

Boveis^ag "The Ordeal of Richard Feverel' or ‘The 
13 obscured by the absence of plot and the 
o! rp taneuage Meredith was also a poet 

oasiderable ment, and his essay on comedy and 
{ ®Pint is a masterly interpretation of the 

ion of comedy m literature 
hktiZ.®?* (1849-19281 brought to fiction a 
^^tucal attitude that resulted from the new 

«>' “i'’' “,‘“1 “S'f „d boa Wtol, vemoJ,™., Th.» w.« 


LewB CaitoU (Charles Dodgson) (1833-98) be- 
longs in a categoiy by himself ‘Alice’s Adventures m 
WondeiUind’ (1865) combines fantasy and satire in 
an inimitable way to the immense satisfaction of 
generationsofoldundsoung (See obo Carroll ) 

npiih CjoTuTin DraM-stic htcrature did not flourish 
li I in the 19thcpiitury Eomanticpoetiy 

^ had its dramatic phases and Shelley 
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several long dramatic poems testify that the desire to 
write drama was still aUve. Swinburne abo wrote poetic 
dramas. But the stage was primarily interested in 
producing low melodrama and sentimental farce- 
comedy. Musical comedy achieved respectability 
and distinction when William S. Gilbert (librettist) 
teamed up with Arthur 


Essayists 
and Historians 



nere Alice comes to visit the Mad Hatter and the March Hare 
in Carroll’s beloved story. The picture is by Sir John Tenniel, 
famous Ulustrator of ‘Alice’ and ‘Through the Looking Glass’! 


Sullivan (composer) in ‘Alice’s adventures 
‘Trial bj' Jurj’’’ (1875). 
hlany successful collabo- 
rations followed. 

As was the case with 
the readers of fiction, 
part of the theater audi- 
ence matured. It was 
ready for satire, for seri- 
ous treatment of social 
problems, and for drama 
that was well constructed. 

From the continent came 
the work of Henrik Ibsen 
(1828-1906) — reaUstic, in- 
tellectual, and socially 
significant (see Ibsen). 

The first Enghsh dram- 
atbts to attempt the “new 

drama” were Henrj’ Arthur Jones and Arthur Wing 
Pinero. Neither of these men could compare in nit 
and brilliance with two young contemporaries. Oscar 
W ilde (1854-1900), abo a poet and novelist (‘Picture 
of Dorian Gray’), wrote several well-made plays. 
‘The Importance of Being Earnest’ (1895) is brittle 
in its humor and clever in its dialogue, but it is prob- 
ably the best of his five dramas. 

The plaj-s of George Bernard Shaw (1856-1950) read 
even better than thej' act. They are important for 
theu prefaces, v hich were sizzling attacks on Victor- 
ian prejudices and attitudes. Shaw began to write 
drama as a protest against e.xisting conditions — 
slums, sex hj-pociisj-, censorship, uar. Because they 
vere not veil received (often they were not even al- 
lowed to be piesented) Shaw wrote his now famous 
prefaces for each play. Not until after 1900 did the 
Sha\ian wit achieve real success on the stage. Con- 
troversial ideas and Shaw productions came to be 
sjmonjTns. Shaw had the longest career of any 
writer who ever lived. He began in the ^'ictori^^ 
and VTote until 1930. {See also Shaw. 


WONDERLAND’ 


There were other great names in 
Victorian literature, chiefly in criti- 
cism and history. Thomas Car- 
lyle (1795-1881) was much concerned with “the con- 
ditions of England” problem. Again and again he 
urged Englbhmen to be “yea-saj'eis,” to abandon 
negathdsm and indiffer- 
ence. In ‘Sartor Resartus’, 
‘Heroes and Hero-Wor- 
ship’, and ‘Past and Pre.- 
ent’ he roared forth his 
ideas in a strange j’et 
charming linguistic mix- 
ture still called “Carlyl- 
ese.” Hb studies of the 
French Revolution, of 
Cromwell, and of Freder- 
ick the Great mark him as 
a historian of high rank. 
Thomas Babington ila- 
caulaj’’s ‘Hbtorj’ of Eng- 
land’, often inaccurate, 
represented a new con- 
cept of historical writing: 
hbtorj' must be detailed, 
x'ixid, and pictorial. 


lan age 


Social, religious, and educational criticbm was John 
Henrj’ Nen-man’s field. His writings on the nature 
and function of a liberal education are especially im- 
portant. His ‘Apologia pro \nta Sua’ is one of the 
finest autobiographical works in literature. John 
Stuart Mill discussed political and economic prob- 
lems. Hb essaj" ‘On Libertj’’ is recognized as the 
most important dbcussion of that subject since 
Milton’s time. 

Of the men who wrote about aesthetic matters, 
John Ruskin (1819-1900) and IValter Pater (1839- 
94) are best remembered. Ruskin’s first bid for fame 
was ‘Modem Painters’. His art studies took him to 
architecture and he wrote ‘The Sex'en Lamps of 
Architecture’ (1849). Ruskin found that hb ideas 
on art were at odds with social conditions. He be- 
came a reformer and thenceforth devoted hb wnting 
to social and economic problems (see Ruskin). 

Pater, in ‘Alarius the Epicurean’, developed a 
theory of beautj' that ignored the social situation. 
This meant that art could have no ethical content, 
that it must be a matter of personal ecstasj'. 


Modern British Lit erature 


technologj’ in the 
19th centuiy had held forth the promise of a new 
and richer hfe. It became clear, houever, that what 
man did vith his dbcoveries and his new-found 
mechamcal power would depend on hb ability to 
master himself. With new inyentions upsetting old 
ways. It became mcreasingly difficult to find order or 
pattern m life. People began to talk of the “machine 
age and to ask whether it was whoUy good. Could 
man trust science to bring a better life? 


Other deyelopments began to influence man s 
thought. Psj'chologbts explored the mind and ad- 
vanced all sorts of theories concerning it. Human be- 
havior was no longer easily explainable. The nen 
sciences of anthropology and sociologj' contributed to 
the upheaval of ideas. Religious controls and socbl 
conventions were challenged. Naturally, there were 
changes in literary taste and forms. Old values were 
replaced by new values or were lost. Literature be- 
came pessimistic, unconventional, and experimental. 



Early 20th BtFOKb 1914 the poyt-Vlctonan 

Century Writer. ">'iters nere in the unhappy poei 
- I tion of looking back at a nell 
marked 1 terary road and looking ahead at a piUde&a 
jungle T1 e comfort and stab hty of the j^t con 
hasted sharply yath the uncertainty of the future 
These enters had to grapple nith new forces— socio- 
logies) psychological andscicntific — bocau>)ct)>ey)ud 
to live tilth them They were Writers in transition 

John Galsivorthy (I8G7-1933) turned to the social 
life of an upper class English family the Forsytes 
and earned its history through volume after volume 
The Forsyte Saga’ (1922) la an accurate though un 
romantic record of changing values for such a fam 
ily Galsivorthy also wrote a number of sertouasocui 
pbys including Strife' {1909) and Justice fiSJO) 
la which injustice and economic conflict form tl c 
theme (see Galsworthy) 

Herbert George ^^elta (1860-1916) began hisrvrccr 


&s a writer of science fiction The Time Machine 
The Hand of Dr Moreau and The of the 
orlds Then he turned to socul and political sub- 
jects Of h s many books enticu ng the middlOMilass 
life of England Tonia-Bungay (1909) a satire on 
commercul advertising is probably the most enter 
taming («c TV elU) 

Arnold Bennett (1867-1931) was a literary etpen 
mcnler who was drawn chiefly to realism tie lice 
oflife approach to fiction The Old Wives Tale 
(ltX)3) and Clajhanger (1910) are atones of com 
moaplace people in drab surroundings 
Out of his years as a merchant marine officer Jo- 
seph Conrad (1857-1924) wrote such remarkable 


noveb as The Nigger of the Narc ssus (1898) Lord 
Jim (1900) and many others Tlie scenes chiefly of a 
wild turtailcnt sea are evotic and evciting The 
eharaeten are strange people be«et by obsessions of 
coward ce egoism or vanity («e Conrad) 

Edward Morgan EoTatei (bom 18"9) was a master of 
tl c traditiona! plot Ills rharacters are ordinary 
peraoas out of raiddle-clj«s hfe They are moved by 
accideiit because they do not know how to choo«e a 
course of action A Passage to India (1924) is a 
S] lend d novel of Englishmen in Ind a 
Henry Major Tomlinson (born 1873) also wrote 
fasc nat ng tales of faraway places m The Sea and 
the Jungle (1912) William Henry Hudson (1841 
1922) will long be remembered for Green Mansions 
(1994) a fanciful romance of the South Amencan 
jungle Hud on s skill as a nature writer surpasses 
tus skill as a novel st John Buchan (1875-1940) 
who served as governor general of Canada wrote 
escitmg novels of adventure and mystery H s 
Thirty Nme Stej^ (1915) is perhaps his best known 
Poet, of the Early JOth Century 
The jioetry of the Edwardian and Georgian penods 
(Edwanl Vff 1001 10 George V 1919-30) show-ed 
many new and unusual cJ aracteri»tics Robert Bridges 
(1844 1910) was a perpetml espenmenter in ver«e 
forms He employed the usual subjects of the poet 
but brought strange rhythms and unusual music 
to his verse It is truly poetry for poets Alfred 
Edwaid Housmsn (1859-1936) was on antvVio 
torun who gave voice to the pessimism that is 
found in Hardy In A Shropshire Lad nature « 
unkind people struggle without hope or purpose 
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boys and girls laugh, love, and forget. A bitter poet, 
he nas saj-ing what many anted to hear: 

We for a certainty are not the first 

Have sat m ta\ ems while the tempest hurled 

Their hopeful plans to emptiness, and cursed 
'Uhate\er brute or blackguard made the world 

John iNIasefield (bom 1878) stressed the bold, the 
rugged, the -^dolent m his poetiy. ‘The Everlasting 
^lercy (1911), a poem con taming a Homeric prize 
fight, and ‘Dauber’ (1912), the stoiy- of a painter 
among unsvanpathetic seamen, will please the most 
masculine mind. 

Others ma.\ smg of the nme and the wealth and 
the mirth, 

The portI\ presence of potentates goodlj 
in girth. 

Mine be the dirt and the dross, the dust and 
scum of the earth' 

His descriptions of sea and land and of brutal people 
are powerfully realistic (see Masefield) . 

A different sort of poet from his contemporaries 
nas Walter de la iilare (bom 187.8). The nonder 
and fancy of the child’s world as v.ell as the imcan- 
nmess and fantas3- of the world of the supernatural 
were to command. ‘Peacock Pie’ (1913) is repre- 
sentative of his v erse. As a nov ehat and teller of 
talM De la .Mare was a supematuralist who believed 
m the reality of evil as neU as in the reahty of good. 
James M. Barrie 


w orked vigorously for the Irish cause. All were dram- 
atists and were instrumental in founding the famous 
Abbev' Theatre (s^'e Irish Literature). 

Yeats (1865-1939) wrote two beautiful plaj-s, ‘The 
Countess Cathleen’ and ‘The Land of Heart’s Desire’, 
based on Irish themes. These were followed by ‘Cath- 
leen ni Houlihan’ (1902) a folk play written for the 
Abbey Theatre. Yeats also became one of the greater 
poets of his time. He was awarded the Nobel prize for 
hterature in 1923. For the Abbey, Synge (1871-1909) 
wrote ‘Riders to the Sea' (1904) and ‘The Playboy of 
the Western World’ (1907). Lord Dunsany (Edward 
Plunkett) vvTOte with eerie effect. ‘The Gods of the 
Mountain’ (1911) is good for suspense in any theater. 
His ‘Tales of Wonder’ (1916) are also delightful. 

Others of the Irish movement were Lady .•lugusta 
Gregorv’, Padraic Colum, James Stephens, Lennov 
Robinson (‘The Wbite-headed Boj*’, 1916), and after 
the first World War, Sean 0’Case3' (‘Juno and the 
Paj’cock’) and Liam O’Flahertv'. His novel, ‘The 
Informer’ (192-5), later became a fine motion picture. 


(1860-1937) was proba- 
bly the greatest master 
of the romantic-fantasy 
drama of the period. Be- 

, gmningmth‘The.A.dmir- 

' able Cnchton’ (1902), 
a butler who becomes a 
Swiss Fatmlv’ Robinson 
character, and continu- 
ing through ‘Peter Pan’ 
(1904), ‘A Kiss for Cm- 
derella’ (1916), and 
‘Dear Bmtus’ (1917), 
Barrie wrote of hfe as 
seen by the ej-es of child- 
hood for an audience 
tired of adult viewpoints. 

The Renaissance 
of Irish Literature 
Something of Barrie’s 
quahty of fanev-, garbed 
in more exquisite lan- 
guage, is to be found in 
the work of the Irish 
dramatists, poets, and 
story writers. Intensely 
nationalistic, the Irish 
writers were looking to 
their own country for 
literarj' inspiration. 
William Butler Yeats, 
John ilUlington Synge, 
and Lord Dunsany 


AN IRISH FANTASY BY YEATS 


Impact of the Except for the Irish group, these 
First World War ''ritershavelittleincommon Each 

— — sought his own path. None belongs 

to any school, j-et each is in some wav- connected 
with the century that had gone. The first World War 

cut forever the ties with 



typical of 

Piclorc la by 


the past. It brought 
discontent and dial- 
lusionment to a head. 
i\Ien were plunged into 
gloom at the knowledge 
that “progress” and 
“culture” had not saved 
the w orld from war. 

Hie first World War 
left its record in htera- 
ture. Rupert Brooke, 
who died during the war. 
had been idealized for a 
rather thin performance 
in poetry. TMlfredOwen, 
also a war casualty, was 
far more realistic about 
the heroism and idealism 
of the soldier. Siegfried 
Sassoon and Edmund 
Blunden, both sumvois 
of the carnage, left vio- 
lent accounts of the hor- 
ror and terror of war. 
But people did not want 
to read about the war. 
Not until a decade had 
passed did English lit* 
erature produce a really 
worth-while work about 
the first World War. 
Frederic Manning’s ‘Her 
Privates We’ (1930) L= a 
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splendid study of the deciviU:ing indifference to life 
culture and values that v,ar begets in man 
In fiction there was a sharp shift from novels of Uie 
human comedy to novels of characters Fiction ceased 
to be concerned with a plot or a fonvard raoving nar 
rat le Instead it foJloned the twisted and contorted 
development of a single character or a group of related 
characters 

Of these wnters W Soraer’et Maugham (bom 1874) 
achieved the greatest popular success Of Human 
Bondage fl915)portra>aaclaracter\vhodnfts The 
Moon and Sixpence (1919) based on the life of the 
arti«t Gauguin continues the exammation of the 
character n ithout roots Cakes and Ale ( 1 930) show s 
bow the real self is lost between the two masks which 
every man wears — a public mask and a private mask 
David Herbert Lawrence (1883-1930) was a man 
trying to find himself trying to be reborn Thistragii 
hero c search is reflected in his eunous novels about the 
secret sources of human Lfe The records of his search 
and torment are his great novels Sons and Lovers 
!)S)3)^d ^yos}l^a^aLol^ 093S} 

James Joyce (1882 1941) was searching for the se- 
cret places m w hicb the real self is hidden He believed 
he had found the way to it through human vocal 
language To him language was the means by «luch 
the inner or subconscious feelings gamed expression 
Civilized man tried to control bis spoken language 
natural man would let his language fiow freely If 
one could get this free flow of language into writing 
one wouE have the secret of that person a nature 
Bence the stream of consciousness that has been 
usociated with much contemporary literature 
‘Ulysses (1014-22) a vast rambling account of 24 
hours IS the life of Leopoid Bloom and Stephen 
Dedalus has immeasurably influeticed modem fiction 
Joyces stream of consciousness technique was ie> 
fined by Yirgiiua Woolf (1882 1911) Forher reality 
or consciousness is a stream Life— for both reader 
>nd characters — is immersion in the flow of tl at 
stream Mrs Dallowsy (1925) and TolbeLght- 
house (1927) are her best wor^ Katherine Mans- 
field Dorothy Richardson and Elizabeth Bowen were 
experimenters in fiction of this type 
IVmle these concerned themselves with the leahties 
of the mind Aldous Huxley (born 1894) worked with 
the external world W ith caustic bitterness he ju l^d 
it sod li firuCaf and infiudian la Poat 
Comter Point (1928) Brave New World (1932) 
After Many a Summer Dies the Swan (1939) 
t«B morbid cyn cism reached its peak 
Modem British Poetry 

roetry like fiction shifted from traditional form 
sad moral pronouncements to experimental veiie and 
techniques The leader of the new school was 
0 Ebot an American who became a Bntish 
(«fe American Literature) In hia early poetry 
f;,” «**«®pted to show the gloom frustration and 
characterized the period Such titles 
Waste Land (1922) and The Hollow Men 

' wow his purpose His later poems suggest that 
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through contemplation humility and self-diaciplme 
man may find meaning and pattern in life 
In the 19308 one group ot joung poets arose who 
viewed the world with clearer eyes They are in 
Carlyle a phrase yea-sayers rather than cursers 
and oompbmers at 1 fe They have hope hut little 
optimam Of this group Stephen Spender C Day 
LewH I/iiiia MacNe ce and \\ystan Hugh Auden are 
the most dfective Tbeira is a program of action cot 
one of defeatism Each of them experimented with 
rhyme rhythm imagery language symbols and 
alius on The result was an uneven poetry that more 
nearly represents the unevenness of life 
Another troup of i oets like the surreal sts in art 
and the stream of consciousness novel sts sought to 
escape fiom tf e world of ideas and problems W illuim 
FmpsonandD luiTloroas for example found ther 
inner cliaos best expie sed in vague ambiguity Pre- 
csion and exactness lepresent a departed world To 
day 8 chaos they said is better portrayed through 
the confused the irrelevant and the inexact 


>IBllOGftA1>HY FOR ENGLISH LITERATURE 
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•ai>flhA.C«d LiWrsryUuteryrfEngUDd 4v (Appleton 
l»48> 

tecUey I H Victo en Temper (Ilervsrd Usiv Press lQ9t} 

ConbddeeHiiory el EngUKl terelvre I5v (Cambridge Univ 
Press 10(0) 

Crete Amy Golden Road la Sngluh h tenlure {Croireii 
1919) 

Po diet Oo«Id Novel sod the VIodem Wo Id (Un v oi Chi 
rego Press 1939) 

Crierton H g C end Sm h J C CnUeal History of English 
Poetry (O, lord 1946) 

Harvey Paul ed Oilord Companion to English Literature 
(Oxford 1016) 

MIer Podey orhera latertture end Life m EogJend 
(S oU 19i8) 

Ne box W A. end Thernd ke A. H Hiatory of English later 
ature (MaeimUan 1930) 

Nco* Alardycc HwtOTV of English Drsma 1660 1900 
3v (Ctmbrilco 1953) 

Rood H E PtuweaofCnglahPoetfyfNewDrBCUon* 1951) 

Roudi H V English L terature and Ideas in the Twent eth 
Century (Longntasa 1946) 
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Waueokeeth E C Cavalcade of the English Novel (Holt 
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court 1943) 
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BRITISH AUTHORS AND THEIR BEST-KNOWN WORKS 

(Xote: for dramatists, sec Drama.) 


Addison, Joseph (1672-1719), poet and essayist — ^Sir Roger 
de Coverley Papers in The Spedator^ 

Aldington, Richard (bom 1S92), poet and novelist — ‘Images 
Old and Xew’; ‘Death of a Hero*. 

Alfred the Great (S49-90I), translator — Boethius' ‘The Con- 
solation of Phil05oph3''. 

Arnold, Matthew (lS22~SS),poet andessajist — ‘TheScholar- 
Gj-pST.*’; ‘Essays in Criticism*. 

Ascham, Roger (1515?-GS), scholar — ‘Toiophilus*: ‘The 
Scholemaster*. 

Auden, Wystan Hugh (bom 190D, poet — ‘Age of Anxiety*. 
Austen, Jane (177o-lSlD, novelist- — ‘Pride and Prejudice*: 

‘Mansfield Park*; ‘Sense and Sensibility’. 

Austin, Alfred (lS3o-1913), poet — ‘English L\-rics*. 

Bacon, Francis (1561-'162G), philosopher and e^ayist — *Xew 
Atlantis’: ‘The Advancement of learning’: ‘Essaj-s’. 
Bacon, Roger (12147-94?), philosopher — ‘Opus Majus*. 
Barrie, Sir James M. (lSGO-1937), novelist and dramatist — 
‘The Little Minister’; ‘Sentimental Tommy*; ‘Peter Pan*. 
Bede (673?-735), historian — ^‘Ecclesiastical Historj* of the 
English Xation’. 

Beerbohm, Max (bom 1S72), cssaj-ist and novelist — ‘More*; 

‘Yet Again’; ‘Zuleika Dob?on*; ‘A Chnstma^ Garland*. 
Belloc, Hilaire (1S70-1953), essajist, historian, biographer — 
‘On Xothing’; ‘Danton*; ‘Richoheu*; ‘Toims of Destinv**. 
Bennett, Arnold (1SG7-1931). novelist and dramatist — ‘The 
Old M'ives* Tale*; ''CIa\ hanger’; ‘Rire\man Steps*. 

Benson, Arthur C. (1S62-1925), essa.nst and biographer — 
‘The Upton Letters’; ‘From a College Window*. 

Benson, E. F. (1S67-1940), novelist and children’s writer— 
‘The Osbornes’; ‘David Blaize’. 

Beresford, J. D. (1S73-1947), noveUst — ‘The Mountains of 
the Moon*; ‘These Ljmnekers*; ‘Love's Pdgrim*. 

Binyon, Laurence (1S69-1943), poet and art historian — ‘The 
Four Years’; ‘Poems of Xirami*; ‘Fliglit of the Dragon*. 
Blake, "William (1757-1827), poet— ‘Songs of Innocence*. 
Borrow, George (lS03-Si), prose writer — ‘Lavengro’; 
‘Romany Rye*. 

Boswell, James (1740-95), biographer — ‘Life of Samuel 
Johnson’. 

Bowen, Elizabeth (bom 1S99), novelist— ‘The House in 
Paris’; ‘Death of the Heart*. 

Bridges, Robert (1S44-1930), poet and dramatist — ‘The 
Growth of Love*; ‘The Testament of Beauty*. 

Bronte, Charlotte (lSlG-55), novelist — ‘Jane EjTe*. 

Bronte, Emily (1S1S-4S), novelist — ‘Wuthering Heights*. 
Brooke, Rupert (1SS7-1915). poei — ‘Collected Poems*. 
Browne, Sir Thomas (1605-S2), prose writer— 'Religio 
Medici*. 

Browne. William (1591-1643), poet— ‘The Shepherd’s Pipe*. 
Browning, Elizabeth Barrett (1S06-61), poet — ‘Sonnets from 
the Portuguese’; ‘Aurora Leigh*. 

Browning, Robert (1812-89). poet— ‘The Ring and the 
Book’; ‘Pippa Passes’; ‘Rabbi Ben Ezra*. 

Buchan, John (1875-1940). historian and novelist— ‘History 
of the Great War*; ‘Greenmantle’; ‘Thirty-Xine Steps*. 
Eulwer-Lytton, Edward (1S03-73), novelist — ‘Last Days' of 
Pompeii’; ‘Harold’. 

Bunyan, John (1G2S-SS), prose writer — ‘Pilgrim’s Progre^’. 

Burke, Edmund (1729-97) , political philosopher— ‘ReSections 

on the Revolution in France’; ‘On Conciliation with the 
Colonies’. 

Burney, Fanny (Mme. d* Arblay) (1752-1840). novelist and 
diarist — ‘Evelina’; ‘Diar^* and Letters of Madame 
d’Arblaj*’. 

Bums. Robert (1759-96), poet — ‘The CksUer’s SatAirday 
Xight’; ‘Tam o* Shunter’. 

Burton, Robert (1577-1640), prose writer — ‘The Anatomy 
of Melancholy’. 

Butler, Samuel (1612-80). satirist and poet — ‘Hudibras*. 

Butler, Samuel (1835-1902), satirical novelist and critic 

‘The Waj' of All Flesh’; ‘Erewhon’; ‘Xotebooks*. 

Byrne, Bonn (1SS9-192S), novelist — ‘Messer Marco Polo* 

# 


Byron, Lord (George Gordon) (17SS-1S24), poet — ‘CHiild? 

Harold's Pilgrimage’; ‘Don Juan'; ‘Manfred*. 

Caedmon (died 6S0), poet — ‘Paraphrases’ (of the Bible). 
Campbell, Thomas (1777-1S44), poet— ‘Hohenlinden’; ‘Ye 
Manners of England’. 

Carlyle, Thomas (1795— ISSl), historian and e£sa\*ist — 
‘Sartor Resartus’; ‘French Revolution*; ‘On Heroes, Hero- 
Worship. and the Heroic in Histoiy*’. 

Carroll, Lewis (Charles L. Dodgson) (1S32-9S), children's 
wnter — -'Aiicc's Adventures in Wonderland’; ‘Through 
the Looking Glass*. 

Chapman, George (1559?— 1634), poet, dramatist, and trans- 
lator — Ilomer's ‘Iliad’ and ‘Odj'ssey’ (fran^.). 

Chatlerton, Thomas (1752-70). poet — ‘Rowley Poems*. 
Chaucer, Geoffrey (13407-14^). poet — ‘Canterburj* Tales’. 
Chesterton, Gilbert Keith (1874-1936), poet, essayist, novel- 
ist. and critic — 'The Man Who Was 'niursdaj**; ‘Heretics*. 
Coleridge, Samuel Taylor (1772-1834), poet and critic 
‘The Rime of the .Ancient Mariner’; ‘Kubla Khan’. 
Collins, Wilkie (1S24-S9), novelist— ‘The Woman in WHte’; 
‘The Moonstone*. 

Coffins, William (1721-59), poet— ‘The Passions’; 'Ode to 
Liberty*; ‘Ode to Evening*. 

Colum, Padraic (bom 18S1), poet and writer of childrens 
stones — ‘Wild Earth’; ‘The Adventures of Odj'sseus and 
the Tale of Troy*. 

Conrad, Joseph (IS57-1924), novelist — 'The Xigger of the 
Narcissus*: ‘.AlmaycFs Folly’; 'A'outh*; 'Chance'. 

Cowley, Abraham (1618-67), poet and essaj-ist — ‘Pindar- 
ique Odes*; ‘Davideis’; 'The Mistress’. 

Cowper. William (1731-lSOO), poet— ‘The Task’; ‘John 
Gilpin*. 

Crabbe, George (1754-1S32), poet — ‘The Village*. 

Crashaw, Richard (1G137-49), poet— 'Steps to the Temple. 
Cronin, Archibald Joseph (bom 1S96), novelist — ‘Hatters 
Castle’; ‘The Green Years*. 

Cynewulf (Sth or 9th ccniurj'), poet — ‘Christ*; ‘Juliana . ^ 

Daniel, Samuel (1502-1619), poet — ‘Defence of Rj"^® J 
‘Hymen’s Triumph*. 

Day-Lewis, Cecil (l^m 1 904) , poet — ‘Short Is the Time • 
Deloe, Daniel (16617-1731). novelist and Jtmmalist-^ 
‘Robinson Crusoe’; ‘Moll Planders*; ‘Captain iringleton. 
Delafield, E. M. (Elizabeth M. Dashwood) (1890-1^3), 
novelist — 'Zella See^ Herself*; 'Turn Back the Leaves . _ 
Dela Mare, Walter (l>om 1S73), poet and novelist — ^lemoirb 
of a Midget*; ‘The Listeners*; ‘Peacock Pie*. 

De Quincey, Thomas (1785-1859), cssaj-ist and critic 
‘Confessions of an English Opium Eater*; ‘Literary 
Reminiscences’; ‘Autobiographic Sketches*. 

Dickens, Charles (1812-70), novelist— ‘Da’vid CopperBeld; 

‘The Pickwick Papers’: ‘A Christmas Carol*; ‘Oliver Twiry 
Disraeli, Benjamin, Earl of Beaconsfield (lS04-Sp* 
ist and statesman — ‘ViWan Grirv*; ‘ODningsby’; 
Dobson, Austin (lS4a-192I). poet and e^av-ist— ‘Proverbs m 
Porcelain’: ‘Old World Idylls’; ‘At the Sign of the L>-re* 
Donne, John (1573-1631), poet and preacher — ‘Poems - 
Dowson, Ernest (1SC7-1900), poet — •C\Tiara’. , 

Doyle, Sir Arthur Conan (1859-1930). novelist— ‘The Ad- 
ventures of Sherlock Holmes’; ‘Sir XigeV; ‘A Study 
Scarlet*. 

Drayton, Michael (1563-1631), poet— ‘Ballad of Apneourt ; 

‘Poly-Olbion*. , 

Drinkwater, John (1SS2-193D, poet, dramatist, critic, 
biographer — ‘Collected Poems’; ‘The LjTic’; ‘Pepys . 
Drummond, William (15S5-1649), poet and histonan 
‘Flowers of Sion'; ‘The CjTjresse Grove.’ 

Dryden, John (1631-1700), poet and dramatist— , 
Redux*; ‘Alexander’s Feast’; ‘The Hind and the 
Dunbar, WilUam (14607-1520?). poet— ‘Two Married Wo^ 
en and the Widow*; ‘The Dance of the Seven Deadly 
Dunsany, Lord (Edward Plunkett) (bom lS7S),stor>'^^ 
and dramatist — 'The Sword of Wefferan*. 

Edgeworth, Maria (1767-1849), novelist — ‘Castle Rackrea 
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Iljot George (Mtry Ana ETtns) (1S1S-S0) novel at — 
^dam Bode The MiU on the llo&s Siloa Mamer 
EIiol T S (born IS^S) poet and critic— The U aste Land 
^sh^\cllC•.■UY lourQunrtcto 
Ellis Hivelock (BjO IbW) cwajiitai lirl —The Dance 
of L fc Impress ons an 1 Comment 
Fsniol John Jeffery (B"S 105 ) novel si — The Broad 
Ilghwav Tholliah \dventure Gyfford ol Weare 
F eld ag Henry (1707-51) novel st — Tom Jones Joseph 
\ndrev.i! Jonatl an Wdd 

flecker James Elroy (ISSi iOlS) poet — Golden Jountey to 
Samarkand The King of Alsander Haaaan 
Fletcher Giles (15SS? irj3) poet— Chr at a \ tor e 
Hetcher Phineas (159’ ICSQ) poet— The Ibirple Island 
ford Ford Madox (1S73 IDO) novel st and er t c Nome 
Do Not No More I’nrndca Return to Yestcr lav 
fonter Edward M (born 1<>79) noicli-t— h lasaage to 
Inda 

ftoude James Anthony (1818 94) hitur al wrte? — Tbo 

History of England from the Fall of t\ otsey to the Death 

ofEIiaabeth Thomas Carlyle k II story 
Galsworthy John (1967 1933) novelist ehort-etory »t ter 
and dramat at— The Forsyte Saga Caravan Just ce 

GiikeU Elliabeth (1810-65) novelist— Crsntonl 
Gi? John (16S5-1732) poet and dramat rt— The Shep- 
herd a 11 eek Fal Tea 

Geoffrey e( Menmouth(llOO’ 54) h stor an— lit tone Be- 
gum Bntann a . „ 

0 hhoa Edward (1737 04) historian— Decl ne and Fall 
of the Roman Emp re 

Obhi Sir PhiUp (born 1877) novel «t and etsayait— The 
Street of Adventure The Middle o( the (load 
OftiBg 0eeri«(1857 1903) novelist— The Pnvate Fapm 
of Henry Ryecroft The Ht rtpool Tlo New Grub 
Street 

Godwin WiUism (175(1-1830) pol tiealwriterandnovelisl— 
Inquiry eencermng Pol tical Justice 
Ooldimitb Oliver (1728-74) novel t poet and easeyisl— 
The \ioar of Wakefield The Deserted Villege 
Gone Sir Edmund (1849-19'’S) poet ard critic— Father 
and Son Short History of Modern English I. tetature 
Gower John (13 5’ 1403) poet — Confess o Amanls 
Gtihsme Kenneth (198<h-1932) wr ter ofehtldrensslor e»— 
The Golden Age The 11 md in the IViJIows 
Gfttee Robert R (bora 1995) novelist poet ai^entio— 
MoodByeloAllTbat Fairies and Fuad ers ICIaudoa 
C aud US the God _ . 

Guy Thomas (171&-71) poet— Elegy H ritteo In a Country 
Churchyard The Progress of Poesy 
Greene Graham (bora 1904) novel st— The Power m I the 
Glory The Mm airy of Fear The Heart of tbo Hatter 

Creeae Robert (l560’-92) poet and dramaua^ Sweet 
Are the Thoughts Sephestia e Song to Her Ch W 
Hardy Thomas (I84t>-1928) novelist and poet— Far I^ 
the Madd ng Crowd The Return of the Nat ve Tos 
M the DUrbemllcs Wessex Poems The Dynasts 
Hidtt William (1778 1830) essayist and cnlie— 1 awe 
Talk Characters of Shakespeare s Floys 
Heolsy WDiimE (1849-1903) poet cr t c snddramalst— 
London Voluntar ea Invictus 
Herhen George (1593 1633) poet— The Temple 
Uernck Robert (1591 1674) poet— Hespendes „ . . 

Hewlett, Maurice (1861 lO’S) no\ el st and poet— B ^ 
Yea-and Nay The Queen a Quair The Fmwt I^ers 
HUlon James (1900-1954) novelut— Good toe Mr W» pa 
Lost Honeon 

Hobbes Thomas (15S8 1679) philosopher— TheLwattao 
Hodgson. Ralph (bnrn 1371) poet- T1 e LostDIacl^rd 

"“d^Thamia (1799-1845) poet and liumonat— Tbo bimg 

®“4er^Ricbard (15M?’iaW*\hMlopaa— LswsofEcdem 

Honiman Alffed E (1859-1936) poet— AShropAirel^ 
Houioan Laurence (born 1865) poet and dramat st— 


HndsoD ViOamH (1841 19 ’) natural tandromancer— 
The Purple Land Green Mans ona 
Rume David (1711 76) ph loaopber and h ator an — An 
Enquryeo ernnglluma Unlcratandng 
Rant Legh (1781 I8y9) e saiist and poet — Abou Gen 
Ad e T1 e Story of Him n Autob ography 
Hatchinson ASM (bom 1879 novel st — If Winter 
Cnmes The Happy Wa or Th a Freedom 
Huxley Aldons (born 1894 poet and novel st— Crome 
Yellow Antic flay Po nt Counter Po nt 
Isherweod Christopher (born 1904 novel st and verse 
dramat st Prater Violet Dog Beneath the Skin (wi h 
V\ n Auden) 

James I o( Scotland <1394 1437) poet— The Kmgis Qua 
Jerome Jeceme E. (1959-1927) humo st and dramatist— 
Id e Thoughts of an Idle Fe low Three Men n a Boat 
Johneon Samuel {1709-94 es ay t and lex ographei— A 

JonsoQ Ben (1573* 1637) poet and d amatst— Song to 
Celia ( Dtmk to Mo Only mth Th ne Eyes ) 

Joyce James (ISS" 1911) poet and novel it — Portra t ol 
the Art taasYoungMan Dub mere Dlys es 
EayeSmIh Sheila (born?) novel st— Joanna Godden 
Keats John(179»-18 1) poet— The Eve of St Agnes Ode 
on n Grec an Um Cndym on 
Kennedy Mergeret (born 1890) novel t— The Constant 
Nymph Tbo Udes of Lyndon Ret i n I Dare Not 
Kiogaley Cbailee (1819-75) neve st We tward Ho 
Water Babes llypat* , , . 

Kielag Rudyard (J8tS-l936) noviltt poet endslort 
story wntee— N m Barrack Room Bal ada Puek of 
PooksHiU Just So Stores The Jungle Book Stalky 

Umb *^rtes (l77o-1834) poet and essay ut— Essays of 
El a Taesf omSIski'rear (with Mary Lamb) 

Undor Wahar Savage (1775-1864) poetandpoeewrter— 
Imagnsry Cenve tat CM Helleni s - i,.j, 

Lang Andrew (1814-1912) poet and prove wr ter— Ballads 
uiBlueChna Blue Red and other (sry books 
Uulasd WiU sm<1330? 1400?) post— The Via on of Wil 

I am eonee nng P era the Plowman 

Uwfence Dav d Herbert (1885-1930) poet novelist and 
essay t—9onsend Lovers Sea and S^d nia 

Kxvsisux ifs; “ .c o- 

Human Undervtand ftg Of C vil Qove nment 
Lmige Thornes (15537 16 S) poet and romancer- 

lo'jri^^e R«h«d (1618-58) poet- To AJthea froon 
i^cla Edw«d Venall tl«C^1938) e«a^t n and 

bogtapher- London Lavender ^ 

tydrit* John {1370* 1451?) ,P“‘-^Troy Boo 

svr ■ 4 

M-V-W E... (!«-.» -Eplul- 

ar..l B*. 

MB™ S^TU... B ri 1*"’) d A. 

„S.ld '■‘VL™ 

Garden Party B1 =■% J*'* st ar-amatist- 

Tt.D.MIBd. .illM 

■W”* "V™ VO" 

(^ooways Evan rtarrmgvuii 
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Merrick, Leonard (1S&4-1939), novelist and short-stoij- 
vriter — ‘Conrad in Quest of His Youth'; ‘The Little Dog 
Laughed'. 

Meynell, Alice (1S47-1922), poet and essayist— ‘Preludes'; 

'Renouncement'; ‘The Rhj-thm of Life'. 

Mill, John Stuart (1S06-73), phdosoplier and economist — 
‘Principles of Political Econom> ', '.Autobiography'. 

Milne, A. A. (bom 1SS2). novelist, ess-ajust, and children's 
miter — ‘When We Were A'ery Young'; ‘T-no People'. 
Milton, John (160S-74), poet — ‘Paradise Lost', ‘L'Allegro', 
‘II Penseroso'; ‘Lycidas'; ‘Samson Agonistes'. 

Moore, George (1S52-1933), novelist— ‘Esther Waters’; 

‘HHoIse and AbHard’ ; 'Confessions of a Young Man*. 
More, Sir Thomas (147S— 1535), prose mater — ‘Utopia’. 
Morgan, Charles (born 1S94), novelist— ‘The Fouritain’. 
'Sparkenbroke'. 

Morris, -William (1S34-96), poet— ‘The Defence of Guenc- 
vere’; ‘The Earthly Paradise*. 

Kemnan, John Henry (1801-90), theologian and cssayrst- 
'Idea of a University’; ‘.Apologia pro Vita Sua' 

Nichols, Robert (1893-1944), poet— ‘Ardours and Endur- 
ances ; ‘Under the Yeiv’; ‘Aurelia’ 

Noyes, Alfred (born ISSO). poet-‘Tales of the Mermaid 
lavera ; ‘The ^ inc-Press’; ‘Drake, an English Epic*. 
Pater. Walter (1S39-94). essayist— ‘Iinaginar\* Portraits’ 
iManus the Epicurean*. 

Pepys, Samuel (1633-1703), dianst— ‘Diaiy’ 

Pope, Meiander (1688-1744). poet and translator-' Rape of 
the Lock : 'Windsor Forest’; ‘Essay on Cnticism’; ‘Essav 
on Man ; Hiad and 'Odvssey' (Irons.) 

Po^s, John Cowper (born 1872). novelist and cntic— 
\isions and Ret’isions’; ‘The Meaning of Culture* 

^tvys. Llewelyn (1884-1939). prose miter-'Black Laughter’ 
1894), novelist and dramatist 
n ~ I'ooa Qimpanions'; ‘Dangerous Corner’. 

Procter, Bry^ Waller (“Barry Cornwall") (1787-1874) poet 
— Dramatic Scenes and Other Poems'. 

QmUer-Couch, Sir ^ur (1863-1944). poet, cntic. and 
mJtehst On the Art of Rc.ading’; ‘On the Art of Writing’ 
^ (1'<II-1S23). novelist— ‘The Romance of tL 
Forest , The Mj stenes of Udolpho'. 

““-'•elist— ‘The CioUter and the 
^ ^cver Too Late to Mend’; ‘Foul Plav’ 

“O'-elht-'Pamcla. or Vir- 
tue Rewmded ; Clanssa. or the Bistort- of a Young Ladv’ 

P-‘-‘S-6^ong’?‘G:biin 

^"dessayist-'Modem 
an^Lihei’ Architecture’; ‘Sesame 

Russel).’grfrand (bom 1872), mathematician and philo^o- 
Worid’ Knowledge ; ‘New Hopes for a Changing 

RusseU, Geone WiUiam (“.t:”) (1867-1935). poet and 

sho^stoiy^ter-’Reginald’; ‘The Unbearable B^-hTg 

Sassoon, Sm^d (bom 1886). poet and novelist-'Counter- 
-Attack ; ‘Mtmoirs of a Fov-Hunting Man’ 

■’tr novelist— ‘The Lady 

of the LakelY averley’; ‘Ivanhoe’; ‘Kenilworth’. ^ 

Ilham (lo64-1616), dramatist and poet— 


of the Lake 
Shakespeare, 
‘Sonnets*. 
Shew, George 
— ‘The Inti 


jernard (IS56-1950), dramatist and es-ayist 

Woman’s Guide to Socialism^ 

Capitalism' jcntieal prefatorv e'^^avs tn ‘ 'i™ 

Shelley, Perc/Bysshe ( 1792 - 182 ^: pit-'O™ tt W ^ 
Wind’; ‘Pijtaetheus Unbound’; ‘tS a Sk-vlark’- ‘AH 
Si^ey, Sir PhiUp (1554-86). Po;t-‘XsS^i,ltX’; 
Arcadia^ 

Sinclair, ^y (18657-1946), novelist— ‘The Divine F;™’ 


SitweU, Osbert (bom 1892), poet and critic— ‘The Winston- 
burg Line’; ‘Left Hand, Right Hand'. 

Sitwell, SachevereU (bom 1897), poet— ‘.AH Summer in a 
Day’. 

Smith, Adam (1723-90), economist— ‘The Wealth of Nations’. 
Smollett, Tobias (1<21— 71), novelist — 'Roderick Random*; 
*Humphr>' Clinker*. 

Southey, Robert (1774-1843), poet and historian — ‘Battle of 
Blenheim’; ‘Life of Nelson*. 

Spender, Stephen (bom 1909), poet— ‘Ruins and Visions’. 
Spenser, Edmund (15527-99), poet— ‘Faerie Queene*. 

Steele, Richard (1672-1729), essa.Wst and dramatist — ^Essaj’s 
in TAc SpfclatoT and The Tailer. 

Stephens, James (1SS2-1950). poet, short-storj' writer, and 
novelist — ‘The Hill of Vision*; ‘Songs from the Clay’; 
‘The Crock of Gold'; ‘Etched in Moonlight*. 

Sterne, Laurence (1713-6S), novelist— 'Tristram Shandy*; 
*A Sentimental Journey*. 

Stevenson, Robert Louis (1850-94), novelist, essavist, and 
poet — ‘Treasure Island'; ‘Kidnapped’; ‘Travels* With a 
Donkey*; *A Child’s Garden of Verses*. 

Strachey, G. Lytton (1SS0-I932), biographer — ‘Eminent 
\ ictonans ; ‘Queen \ ictoria*; ‘Elizabeth and Essex*. 
Suckling, Sir John (2G09— 42), poet — ‘Ballad upon a Wedding*. 
Swift, Jonathan (1007-1745), satirist — ‘Gulli\cr's Travels'; 

‘Tale of a Tub*; ‘Journal to Stella*. 

Swinburne, Mgemon Charles (1837-1909), poet— ‘Atalanta 
in Calydon*: ‘Songs before Sunrise'; ‘Poems and Ballads*. 
Swinnerton, Frank A. (born 1SS4), novelist — ‘Nocturne*. 
Symonds, John Addington (1840-93), critic — ‘Histoid* of the 
Renaissance in Italy*. 

Tennyson, Alfred, Lord (1809-92), poet— ‘Idylls of the King’; 
'is ‘Locksley Hall’; ‘Oenone’; 'The Prince^’; 

The Lotos Eaters’. 

Thackeray, William Makepeace (1811-03), novelist— ‘Vanity 
Fair ; 'Henrj' Esmond’; ‘The Newcomes*. 

Thompson, Francis (1859-1907), poet— ‘The Hound of 

Heaven*. 

Thomson, James (1700-4S) , poet — ‘The Seasons*; ‘The Castle 
of Indolence*; ‘Rule, Britannia*. 

Tomlinson, H. M. (bom 1873), csea^dst and nox’elist — ‘Old 
Junk’; ‘Gallions Reach*; ‘The Sea and the Jungle*. 
Toynbee, Arnold Joseph (born 18S9), hi*'torian—*A Study of 
History*; 'Ci\*ilization on Trial*. 

Trollope, Anthony (1815-82), novelist — ‘Barchesier Towers’; 

Framlcy Parsonage*; ‘Doctor Thome*. 

Tyndale, William (14927-1530), translator and tract writer — 
The New' Testament (/rana.). 

^ughan, Henry (1022-95), poet— ‘The Retreat*. 

Walpole, Horace (1717-97), novelist and letter writer — 
Castle of Otranto*; ‘Letters*; ‘Memoirs*. 

W^pole, Hugh (1884-1941), novelist — 'Fortitude*; ‘Jeremy’; 

The Cathedral’; ‘Rogue Herries*. 

W^ton, Izaak (1593—1683), essajdst and biographer — ‘The 
Compleat Angler*; 'Lives*. 

Waugh, Evelyn (bora 1903), novelist— 'Vile Bodies’; 'Brides- 
head Revisited*. 

WeUs, Herbert G. (1866-1940). noveUst and historian— 
Tono-Bungay*; 'The Time Machine*; ‘Mr. Britling Sees 
It Through*; ‘Outline of History’*. 

Rebecca (bom 1892), no\*cIist, essa 5 *ist, and critic ■ 
‘Harriet Hume*; ‘The Return of the Soldier*; 
Tir-S Grey Falcon*. 

n fi* (1854—1900), poet, novelist, dramatist — ‘The 

Ballad of Reading Gaol*; ‘The Picture of Dorian Gray* 
(1882-1941), novelist and critic— ‘Mrs. 
Dalloway'; *To the Lighthouse*; ‘Orlando*; ‘The Waves. 
Wordsworth. William (1770-1850). poet— ‘Tintera Abbey’; 

Intimations of Immortality*; 'The Prelude*. 

Wyatt, Sir Thomas (1503—42), poet — sonnets and IjTics. 

Butler (1865-1939), poet, essayist, dramatist— 

The Wild Swans of Coole*; ‘Ideas of Good and Evil*. ^ 
Yo^g, Francis Brett (bom 1884). novelist— ‘Woodsmoke ; 

The Dark Tower*; ‘Sea Horses*. 

Za^iU, Israel (1864-1926). novelist and dramatist- 
children of the Ghetto’; ‘Dreamers of the Ghetto*. 
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e*J* I nSfaiD?. ^ *“* 

^ *waSd*S2t t. ”fyi Tonwrly it was the pract >!e for an artist to sell proofs 

«m» an -.,1 P?"* * brary or m — -i- — - - <■ 

*88 m^e? yourvlf how that pnnt 

po^i^u t " wondered hov it was 

futiifuUy?* artist s original design so 

tvo^ pnntcd pictures are made m one of 

a data nr VI 1 ^ printed directly from 

lelf nut ° 1“ which the artist has him 

■'« cut or workeH tEn jnc ^ j IV V. 


of various states— the earlier states with the finest 
lines and most delicate shading be ng the most de> 
s rable Inconuner lal pratt se today an artist seldom 
d sposes of any proofs until his work is finished then 
be prints an edit un which may be as small as 10 
or 83 many as 150 depend ng on tbe demand such 
80 edition is called the publ shed state 

...V .TMu No matter whether the plate is made by the artist 

second they m»y be hlmselt or is reproduced by a photomechanical proo 
8 re 8 uh«f which mechanical {nocesaes ees eveiy print i the result of a pr nt ng process 

8 ^tsfnat the hands of the artist. Some that is the pnnting surface a covered with ink and 

e® the Si ^ ® sketch on paper before they start w<ffk an impress on a made on paper vellum or other suit- 
4 s th^^^ many draw directly on the plate able matenal A plate u made by one of three 
t®ie laocesses rrtef intagho plane or surface 

®®hieoFiE ^ t® see how the picture is ptogrp^suig In rdtff plates the spaces which show white are 
iwtfi . proofs will be rough working proeds not cut away leaving the des gn on the face of the plate 
advene design will be far enough to catch tbe ink 

feat fh proofs are artistically ngnifi latniaglio plates the design wh ch is to be printed 

the artist may pull a number of artist s is cut mto the plate and the ink must be forcod care. 
tJi5 ^ even sign his name on the margin of fnHy into every depress on or part of the des gn The 
^ print If the artist pulls a number of proofa at surface of tbe plate whi h is to show wh te is then 
vf ^ recognizable stage in the development wiped dean leaving ink only m the me sed des gn 

f uture he has established a state lliese la pfiw or •w/oce prints the design to be printed 
^ «Ued first state second state and so on as and tbe irfute spaces are on the same surface Tie 
“Ses are made to improve or repair the plate ^te b treated chemically ao that the design holds 
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the ink, while the white spaces repel ink instead of 
retaining it (see Lithography). 

Relief prints are commonly made from blocks of 
wood, metal, or linoleum. Intaglio prints, in the 
form of etchings or engravings, employ copper; and 
plane prints, for lithographs, stone. Other mate- 
rials, such as zinc, steel, wood, or linoleum, may be 
used in place of copper for intaglio; and zinc, alu- 
minum, or glass are some- 
times used for plane prints. 

Wood EngraWng 

Engranng in relief is done 
on such hard woods as box- 
wood, or on softer beech and 
apple woods. The block is 
cut with the grain and about 
an inch thick. The artist 
dravs his design on this 
block as though he n ere look- 
ing at it in a mirror. The 
reversed image on the block 
thus prints a correct im- 
pression on paper. If he is 
copjdng a design, he trans- 
fers a tracing face down on 
the wood. The artist cuts 
deep in the large spaces be- 
tween the lines of the design. 

In small spaces, as in shad- 
bg, he cuts donm about one- 
sixteenth of an inch. This is 
called hlack-line work, be- 
cause the printing is done by 
the lines left standbg. 

Chiaroscuro prints are 
named from Italian words 
meaning “clear-dark.” They 
combine an impression from a black-line block with an 
ovenmpression from another block that prints broad 
surfaces Thus a clear black outline is toned doivn 
with hghts and shadows. Chiaroscuro was used as 
early as the 16th century in Italy and Germany. 

In another method called whiie-line engraving, the 
design IS cut into the wood. The artist uses a iingle 
tool called a ' graver,” which looks like a chisel. He 
works wuth a block of wood which is sawed against the 
pain. By cptmg down to various depths, he is able 
to produce tmts or shades. 

The eplipt Europem woodcuts we have were prob- 
ably made before 1400, but the earliest dated one, a 
Virgin Map probably of German origin, was made b 
first used as substitutes for the 
costly hand mimatures that decorated medieval 
manuscripts (see Books and Bookmakbg) 

In the early bstory of wood engrawngi the greats 
Kt names are Durer and Holbein (see Durer- Holbeinl 
Durer was the first to make wood engraving a fine art 
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Luther’s Geiman translation of the Old Testament 
are outstanding artistic acbevements. 

After the IGth century the great artists generally 
abandoned the woodcut for other methods of engrav- 
ing. In the 18th century Thomas Bewick rerised the 
art and made white-line engravings of great beauty. 
He was followed bj’’ Alexander Anderson, an American 
who was almost as skillful as Bewick. The most out- 
standing recent Americans 
are Timothy Cole, famous 
for his accurate reproduc- 
tions of paintings; Rudolph 
Ruzicka, who combines a 
delicate line with solid yet 
graceful masses; and 
Rockwell Kent, whose many 
woodcuts show a strong 
indimdual style, marked by 
vivid contrasts between 
whites and shadows. 

The Intaglio Process 
The simplest of the many 
intaglio processes is line or 
burin engraving. German 
or Flemish goldsmiths de- 
veloped it early in the ISth 
century and it was practised 
in Italy by 1460. After the 
smith had decorated a piece 
of gold or silver plate with 
an engraved design, he would 
often fill the lines with black 
enamel to bring out the 


earlier artists had neg- 


lected, m pmg hMs instead of tones. Holbeb usmI 
few lines, but each hne had great force and direct- 
ness. His ‘Dance of Death’ and bs illustrations for 


, The Iblbns called 

17th-ceatury line engravers in France and one of the this Style mcllo. OF black 
^ work. Tile original line en- 

gravings are “rubbings” or 
prints taken from the engraxmd plates before the 
lines were filled wdth enamel. They were used to judge 
the quality of the design. _ 

The line engraver uses a graver called a “bunn, 
which gouges a V-shaped line. The fine shavings along 
the edge of the groove are removed by a scraper. The 
engraver can vary the depth of the groove, and 
thus make the groove print blacker or fainter, as 
he desires. This is in contrast with the raised wood- 
cut lines, which print lines of equal intensity. 

Line engrarings are usually made on copper, be- 
cause copper is hard enough to stand the pressure of 
printing and soft enough to be worked by the engraver. 
For a plate the size of this page, the copper should be 
about an eighth of an inch thick. Other metals may 
be used, but only copper, steel, and zinc are used in 
commercial engraxungs. 

Before the engrax'er starts to draw' on the plate, he 
X'aniishes it to prowde a working surface for his peiwu 
or crayon. As with woodcuts, the engraver draws his 
design directly on the plate, or transfers it from a 
sketch. When the drawing is on the plate, he cuts 
the fines xvith the burin. The grooves are x’erj' shallow, 
and even the slightest scratch w ill print. 



Steel engravings on steel plates are usually pro- 
duced by etching but the graver also is used The 
chief advantage of this process which is employed 
mostly in printing stamps paper money and bonds 
bes in the larger number of prints that can b«, made 
from the harder metal and in itsclcan sharpoutlines 
The printing of an engraving is more d fT cult than 


that of a woodcut Great care must be used 
the ink into every part of 
the design and then m wip- 
ing clean the rest of the 
I late The ink is rather tl ick 
or stiff and to soften it 
both the ink and the plate 
are heated slightly before 
prmtng Thespccialprcssfor 
pnntng engravings operates 
hkeaclotheswrmger Above 
the plate and almost touch 
■Dg It IS a horizontal cylin 
dcr The bed of the press 
on which the plate is laid 
face up runs on rollers By 
turning a crank the printer 
forces the bed and the eylin 
der m opposite directions 
thus ezerting great pressure 
Thu pressure causes the 
edges of the plate to leave a 
mark on the paper, called the 
plate mark 

The honor roll of master 

eagravcTS begins m 16th cen 

tmy Italy with Mantegna 

eadinieth centuryGermany • "•* ‘ 

with Durer and Holbein 
Mantegna la distinguuhed for 


A WOODCUT BY A MODERN ARTIST 
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peture Then he takes his etching needle which is 
hke an ordinary sewing needle but set m a wooden 
handle and cuts away the ground along the lines 
of the p cture but not the metal tself When the 
complete des gn sho vs against the black ground the 
plate IS ready to be etched 
Etching 13 done by immersing the plate in a shallow 
dish or tray filled w th a mordant (from the French 
to bite ) For this purpose 
various acids arc used pref 
erably a solution of mine or 
of hydrochloric acid The 
acd s!o ly eats away tie 
copper in the lines tl us sav 
mg the artist the trouble of 
g uging 0 t the metal When 
the artist is satisfied that the 
b t n'' has gone far eno igl 
he rinses the plate in clear 
water dries it and removes 
the etching ground with tur 
pent ne Print ng an etch ng 
18 done in the same manner 
asalineengravmg butmuch 
more depends on the skill and 
taste of the pr nter He roaj 
leave a little ink on parts of 
the plate not etched or he 
may rub one section of the 
plate cleaner than the rest 
thus heigl temng the effect 
ink del berately left on the 
plate in this way and not a 
part of the design u called 
retroussage 

The earliest known etch 
made on i 


• Mt *■ CWKMl • '•> 

tb« b tb*»*s»b"*** —o , , ,, 

1513 by a Swiss art St UrsGraf and within the next 


the strength and sharpness of bs bunn-cut lin« Md etching became common 

for his classical subjects Durer had a gemus amLi* earlv e^hera the great names are Albrecht 

tailev..ni.R„.Wh.,Ar-Whnlv which » regarded Claude Ur 

ram S r Anthony Van Dyck Guido Rem JosS Ribera 
and Salvator Rosa Generally cons dered gre^t of 
aU ctebera is Rwnbrandt (see Rembrandt) 'V^ther 
consider his landscapes like the farnous Ti^e 
his dnMnatc representat ons like Chnst 


tail exeraphfied by his Melancholy whichisrcgarded 
by many as the finest engraved print in custence 
The classical penod of line engraving came m the time 
of Louis XIV At his court arose a school of portrait 
engravers of whom Nanteui! Masson Edebnck and 
Pierre Brevet were foremost who combined great 


• wi.c i^revev were loremuav TW? his dnMnatc represeuvav una 

lull m rendering character with a marvelous tecniucw the Sek or the numerous portrs ts of r ch 

proficiency in renroducing the texture of hair lur ^jj ahke are illummated 


proficiency m reproducing the texture 
^ armor and other materials 

How the Etcher tVorUs 

The word etching comes from the Dutch «■<» t» 
«t) An etching is really an engraving m wb ch ine 
design on the metal plate usually copper is eatra 
“'fay by an acid First of aU the etcher covot ite 
plate carefully smoothed and polished jurt luce one 
w a line engravmg with a ground 
pound of beeswax and other substances Wheotlie 

ground . . i - . •« 


5 hard it will res st acid The dry etchers could not paint 

.-^,= .,o..,ii„=mobed over a candle etet^ w j 


old and young ah able are illummated 
^s^er which never fails to pierce to the heart of 

tbmgs 
Among law* 

“ ” hmous for Ihm n-tmal .pml »o k„ 
' .t ,-.1 hnll ance Charles M^ryon 

‘'Ta^'deB^rn sUnd m the first rank of etchers of 
and color blmd and unlike most 

o Is or water colors He 


U transparent and is usually smoked over a 
« gas flame so that the design will be sp-ietimes 

On this black surface the etcher lightly pencils the 


tenere ewu ^ many states 

aven or eight untd he finaUy realized the 
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perfection that he sought. The IQth-centurj- French 
painters of the Barbizon school — those who painted at 
the little \-illage of Barbizon on the edge of the Fon- 
tainebleau forest — were also skilled etchers. Among 
them were Theodore Rousseau, Charles Jacque, 
Charles Francois Daubignj', Jean Francois Alillet, 
and Camille Ckirot. Alphonse Legros, a Freneliman, 
and James AlcXeill Whistler, an American, spent 
most of their hves in England. They largely fL\cd 
the style of English etchmg in the Late ISOO’s. .Among 
modem .American etchers, Joseph Pennell’s work 
shows the trend toward industnal and city scenes. 


WOODCUT BOOKPLATE AND ITS IMPRESSION 




Reynolds Stone, noted 
English engraver, made 
this woodcut. The in- 
cised lettering takes no 
ink, forming a white pat- 
tern on paper. 


Diy-point etchers use no etching ground or acid. 
They cut the line directly into the plate with a metal 
needle that is sometimes tipped with a diamond or 
rub}'. They draw the needle toward them, and as it 
plows the metal it lea\ es a “burr” of curled sha\ings 
on each side of the line. In hne engraving, this burr 
is scraped away. In diy-point etching, the burr is 
allowed to remain. When inked, the burr imparts 
a warm, velvety line to the impression. This gives 
dry-point etclnng its distinctive quality. Since the 
burr is delicate and wears down easily, the first im- 
pressions from the plate are the best. 

Mezzotints and Aquatints 

In mezzotint (“half tint”) engraving, the engraver 
first covers the metal plate with small, evenlv dis- 
tributed depressions. He does this with a rocker, a 
emwed piece of metal with projecting points. This 
is rocked across the metal until the entire surface 
is roughened. Using a blunt scraper, the engraver 
then scrapes his design on the surface. He works by 
smoothing out or deepening the depressions. AATiere 
the depressions are entirely erased from an area, the 
paper on the print will remain white, since there is 
nothing on the surface to hold ink. The shallow de- 
pressions print the hght tones, and the deeper depres- 
sions reproduce the heayier tones. 'The engraver thus 
works out a design that can print eveiy- gradation 
of tone between black and white. 

The best mezzotints were made in England in the 
1700’s. A remarkable group of engravers reproduced 
the paintings of Gainsborough, Sir Joshua Re.vnolds 
and others by this method. One painter of the time’ 
Joseph Turner, was also an accomplished engraver’ 
He made many landscape studies, using a combination 
of mezzotint and etching techniques. 


Aquatint (“w ater tint”) and stipple were much used 
in the 1700’s and early ISOO’s but are now rarely 
practiced. Aquatinting was popular for reproducing 
watercolors and for making original landscapes. 
Stipple was largely used for portraits. There is one 
main difference between aquatinting and etching. In 
aquatmting, areas that are to leave white space on the 
paper are coated with varnish, or “stopp^ out,” on 
the ground. This brushed-on varnish eliminates any 
gradations or shadings within or on the edges of the 
stopped-out areas. Aquatint is often used in combina- 
tion w ith other etching processes. 

In stippling, the plate is covered with an etching 
ground. 'Then the design is “picked out” in dots with 
needles of various sizes and shapes. The darker por- 
tions of the design are made by larger dots. These 
dots are then bitten (etched) into the copper plate by 
an acid. Delicate gradations in light and shadow can 
be achieved by this method. 

How to Identify Prints 

A relief, usually a woodcut, print has no plate 
mark; tliat is, the edges of the plate do not indent 
the paper. .An intaglio print has a clear, sharp plate 
mark. In a lithograph the plate mark is shght, but 
}ou can sec it by holding the print horizontally with 
the eye. Although there may be no apparent ridge 
of paper at the edge, the paper will appear to be 
smooth where the stone or plate has pressii it. 

.Another test is to feel the paper. If the ink stands 
out, an engraved plate was probably used. If the ink 
is flat, the plate is a woodcut or a lithograph. Some- 
times these two are hard to distinguish, but usually 
ink used on woodcuts is shmy, while lithographic ink 
looks more or less gra}'ish. 

A close study of the lines themselves will reveal 
the difference between an engra^'ing and an etching. 
'The lines in an engraving varj' gradually in thickness; 
in an etching they widen or narrow abruptly. In an 
engra\'ing the fines taper gradually at the ends; in 
an etching they stop squarely. In general, if the lines 
are massed, strong, and regular, many of them 
parallel, it is probably an engraving. If the lines look 
free and sketchy it is probably an etchmg. These 
distinctions are mainly due to the fact that the line 
engraver works on the metal itself and the etcher 
works on the much softer ground. A dry-point etching 
line has the distinctive soft edge left by the burr. 

Generally a woodcut line is simpler and broader 
in effect than an engraved fine. Its edges are too 
clean to be confused with an etched fine. A print 
which is composed of little dots is probably a stipple. 
Aquatints appear flat, with only a few gradations 
of tone or shade, and each of these is separate. In 
mezzotint the tone is rich, with delicate gradations 
from hght to dark. 

B/''Z'i’MES. Catalysts start chemical reactions or 
control the reaction rate without being affected them- 
selves. Enz}'mes are the catalysts of chenucal re- 
actions in filing matter. They play a major role 
in respiration and in the digestion and use of food m 
the bodies of plants and animals. 


Enij-mes are made in Lving cells Some of them 
spparenfly consist entirely of protem Others seem 
to be protein combined with other substances What- 
e\er the composition, each kind of ensyme has its 
orm particular function 

One class of ensymos, called digestuc enzymes 
helps plants and animals digest food Tliey are 
present m the digestive systems of plants and am 
raals They help break down foodstuffs into simpler 
forms which the body can absorb They act on pro- 
teins starches, sugars, and fats 
A chemist working m a laboratory can break down 
these same substances m hia test tubes To do so 
however, he may have to U"C more heat Ihm living 
plants and animals could stand or he may have to 
Use poisonous acids or alkalis Even with the«e 
agents, the break-down reactions are slow In the 
igestne systems of plants and animals becaiiae of 
the presence of enzymes the reactions tike place 
quickly and efficiently, without great heat and with- 
out strong acids or alkalis 

Pfjiaftn la a digestive enzyme in the sabva It 
breaks down the complex molecules of starch into the 
simpler molecules of sugar It la an enzyme of the 
type called amylaav “amyl ’ is from the Latin word 
amylmn,” meaning starch, and 'ase" indicates an 
tmyme Ihastan is a vegetable amyU«e which helps 
P^ta turn starch into sugar Pepnn, an enzyme in 
the stomseh, breaks down proteins It is one of 
the enzymes called profetnoaet because they act on 
PKtems Bromefm is a proteinase present m pine 
apples The table lists other digestive enzymes 
Enzyme* and the “Burning'' of Food 
Enzymes also help plants and animals to get the 
^ergy out of food. Energy is freed from digested 
*1^ by oxidation in the individual cells of the 
plant or animal In this process oxygen (ususlly 
irom air) reacts snth molecules of sugar, protein, 
tr fat to liberate the energy they contain This kind 
of oxidation is often compared to another kind, or 
^•nary burning If a chemist burns a foodstuff in 
018 laboratory, however, the heat produced is "O 
Sreat that it would kill living cells In plants and 
znunab oxidation takes place slowly through a 
•cries of chemiral reactions which release heat and 
energy step by step in email amounts Enzymes make 
kind of oxidation possible (See Food, section 
How Different Foods Build Health and Strength ’ ) 
Enzymes enable yeasts and certain bacteria to on 
food without the help of oxygen from the mr 
fbe process is called fermentation Fennentation of 
sugar by yeast was formerly considered to be a single 
“emical reaction catalyzed by one enzyme, tymate 
H 18 now known to be a series of reactions unrolvmg 
13 enzymes (Sec aUo Respiration) 

The enzymes mentioned are only a few of the scores 
™ch plants and ammals make and use EnzTOes 
, in photosynthesis (the making of foM by 
plants), germination of seeds manufacture of bkwd 
'•lls contraction of muscle, and every othervatal proe- 
^ To biochemists these catalysts of hfc pi'^en* 


fascinating problems No one knows hon cells make 
eMymes No one entirely understands the structure 
enzymes Although more than 40 different kinds 
have been neparated from living matter as protemlike 
eryetals many of the wavs in which enzymes work 
remam a mystery 

Enzymes in Commerce and Industry' 
Enzymex are important in a number of businesses 
concerned with food borne enzymes gu on working 
after a fruit has been picked or an animal has been 
butchered Fruitgrowers therefore can pick banan- 
as oranges and other fruits while they are still green 
and let them npen during shipment to market 
kleat packers can tenderize meat by aging it carefully 
Cheese manufacturers use rennet a digestive enzyme 
prepared frwn ealves stomachs to curdle milk 
The fennentatron industries all depend on the ac- 
tion of eozymes since it is the enzymes m yeasts 
and bacteria that accomplish fermentation Among 
the products of these industries are beer wine, 
whisky gram alcohol butyl alcohol (used m makmg 
lacquers and aynthetic rubber) and vinegar The 
industries use cultures of organisms rather than 
crystallized enzymes to cause fermentation because 
the latter woik more slowly (See also \ east, Alcohol ) 


SOME IMPORTANT DIGESTIVE ENIYMBS 
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Epicte'TUS. In his youth Epictetus, the Greek 
Stoic philosopher, was a slave. His real name is 
unknown; Epictetus means “acquired.” He was born 
in Phrj'gia about a.d. 60, and when he was a boy he 
became the property of a Roman. In Rome, the slave 
managed to attend lectures on philosophy. After he 
won his freedom, he became a teacher. 

About A.D. 90 Emperor Domitian banished all 
philosophers from Italy. Epictetus went to Nicop- 
olis, in Epiras, where he taught the doctrines of 
Stoicism. His teachings were based on freedom of 
the will, trust in Pro\'idence, and obedience to con- 
science. Arrian, his favorite pupil, took down much 
of his philosophy and presen-ed it in two treatises, 
the ‘Discourees’ and the ‘Handbook’. 

Epstein, Jacob (bom ISSO). Through his long 
career as a sculptor, Jacob Epstein drew storms of 
criticism. Each new carving in stone or marble was 
greeted with cries of “ugly!” or "deformed!” Grad- 
ually manj- people would leam to appreciate the rug- 
ged strength of the new work, but the same argument 
began again when Epstein showed his ne.vt statue. 

Over the years, however, Epstein won many admirers 
and today his place in modern sculpture is assured. ' 

Epstein also made many portrait busts of well- 
toou-n people. These were modeled in clay, tlien cast 
m bronze. The busts have been accepted rvith less 
ar^ment, because Epstein worked to achieve real- 
ishc likenesses. Among his famous subjects were 

charming portrait busts 
of cnildren. (iSce also Sculpture.) 

10- ISSO, in x\ew York 
® scl'oolteachers, impressed by 

his talent for dramng, did not scold ^ 

nun for neglecting other subjects. .'Mexican girl' 

At 20 he entered the Art Students’ ' 

I^gue to study drawing and painting, 
boon he turned to sculpture. He 
worked days in a foundry that made 
bronze casts and studied sculptural 
modelmg at night. He went abroad to 

stmy m London and Paris, and in 1905 
he settled in London permanently. 

The ne.xt year he married Margaret 
Dunlop, a Scotswoman, and later he 
became a British subject. The En- 
steins had two children. 

His early portrait busts won reco-'- 
mtion, and he was commissioned to 
make IS figures for the outside walls 
of a new public building. BTen they 
were unveiled, the arguments over Ep- 
stein’s ability began. Undiscouraged 

nP pnnfintnarl i ’ 



Equinox and Solstice. Twice a I'ear— once about 
March 21 (the vernal equino.v) and again about 
September 23 (the autumnal equinox)— the poles of 
the earth are equidistant from the sun, and day 
and night are equally long. The latter fact gives rise 
to the name equinox (from Latin acguus, “equal,” and 
720X, “night”). The equinox does not last an entire 
day and night. It occurs at the exact instant when 
the line of intersection between tlie planes of the 
earth’s orbit (the ecliptic) and its equator sweeps 
through the centers of the earth and the sun. The 
clock time of this varies according to one’s location 
on the earth. The time varies also from j'ear to 
year because the earth does not complete its journey 
around the sun in an e.xact number of days, and also 
because of the procession of the equino,xes. Equi- 
no.xcs and solstices occur about 5 hours 55 minutes 
later each year. The vernal equinox usually comes 
later and later on hlarch 21, then drops back to 
March 20 every leap j'ear, with corresponding times 
for the autumnal equinox and the solstices. 

The solstices ("standing still" of the sun) come 
midway between the equinoxes — the summer sol- 
stice, on June 21 or 22, when the North Pole is 
nearest the sun, and the winter solstice, on December 
21 or 22, when the South Pole is nearest the sun. 
(See aho Calendar; Earth; Seasons.) 

Eric, the Red. About a.d. 9S2 a brawiij-. red- 
bearded Northman named Eric set sail from the north- 
west coast of Iceland. Eric had killed a neighbor 
in a quarrel and for his crime he was sentenced to 
be banished from Iceland for three years. He was 
intending to sail his Viking craft west to a land that 
he had heard of but had never seen. 

About a hundred years before, a 
mariner named Gimnbjorn had been 
blown off his course from Norway to 
Iceland. Beating his wa}' back, he had 
sighted a bleak, snow-covered land, 
hlen told tales of Gunnbjom’s dis- 
covety, but no one had returned to 
e.xplore the unknown country. 

Into his long open boat Eric loaded 
his family, his Eer\'ants, his sla's'es, 
and a few friends. They took supplies, 
cattle, sheep, and horses. For days 
the}’ sailed through the fog and rough 
water of the North Atlantic. At last 
the east coast of the new land loomed 
up before them. Icebergs and drifting 
sheets of ice barred their landing, so 
they rounded the southern cape of the 
island and found an ice-free shore on 
the west coast. There they beached 


he continued to car\re his massive Picture shows only the head coast. There they beacneo 

and often grotesque figures. In them J«cob Eps1lg,”Uos“®wo?kS' havl S 

he e.xpressed what he cnllerl aroused much conirnvBr.... ^ ® island that Eric named Greenland 


- "1 JLll die.*.. . , „ 

he e.xpressed what he called the “in- macircontroTerey.* 

timate and deeply human” problems of man. From 
time to time Epstein drew book illustratinns a 
pamted. In contrast to his sculpture his ohtnr 
are delicate and appealing. ’ ® 


island that Eric named 
(see Greenland). 

Eric and his people found country much like thw 
own Iceland. They built houses and bams and raised 
fodder for the livestock. They fished in the ocean 
waters and lived as they had done at home. At the 
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Epigte'TXJS. In his youth Epictetus, the Greek 
Stoic philosopher, was a slave. His real name is 
imknown; Epictetus means “acquired.” He was bom 
in Phrygia about .v.d. 60, and when he v as a boy he 
became the property of a Roman. In Rome, the slave 
managed to attend lectures on philosophy. After he 
won liis freedom, he became a teacher. 

About A.D. 90 Emperor Domitian banished all 
pMosophers from Italy. Epictetus r\ent to Xieop- 
olis, in Epirus, where he taught the doctrines of 
Stoicism. His teacliings were based on freedom of 
the will, tmst in Pro\-idence, and obedience to con- 
science. Arrian, his favorite pupil, took down much 
of his philosophy and preser\-ed it in ti\o treatises, 
the ‘Discourses’ and the ‘Handbook’. 

Epstein, Jacob (born ISSO). Through his Ion" 
career as a sculptor, Jacob Epstein drew storms o1 
criticism. Each new caiwing m stone or marble uas 
greeted with cries of ‘‘ugly!” or “deformed!” Grad- 
ually many people would learn to appreciate the mg- 
ged strength of the new v ork, but the same argument 
began again when Epstein showed his next statue 
Over the years, however, Epstein won many admirers 
and today his place m modem sculpture is assured ' 

Epstein also made many portrait busts of well- 
Imown people. These were modeled in clay, then cast 
m bronze. 'The busts have been accepted with less 
a^ent, because Epstein r\orked to achieve real- 
istio likenesses. Among his famous subjects were 

ChurcbU. He also did many charming portrait busts 
of children. (See ako isculpture.) 

York 

Citys E^t Side. His schoolteachers, impressed bv 
talent for drawing, did not scold 
him for neglecting other subjects. 

At 20 he entered the Art Students’ 

League to study drawing and painting, 
boon he turned to sculpture. He 
worked days in a foundrj' that made 
broMe casts and studied sculptural 
inodelmg at night. He went abroad to 
study m London and Paris, and in 1905 
M settled in London permanently. 

The ne.xt year he married Margaret 
^unlop, a Scotswoman, and later he 
became a British subject. The Eo- 
steins had two children. 

early portrait busts won reco"- 
mtion, and he was commissioned to 
iMke 18 figures for the outside waUs 
of a new pubUc building, -ft-hen thev 
were unveiled, the arguments over Ep- 
stem’s ability began. Undiscouraged 
he contmued to carx-e his massive 
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Equinox .axd Solstice. Twice a year — once about 
March 21 (the vernal equino.x) and again about 
September 23 (the autumnal equinox)— the poles of 
the earth are equidistant from the sun, and day 
and night are equally long. The latter fact gives rise 
to the name equino.x (from Latin acguus, “equal,” and 
nox, “night”). The equino.x does not last an entire 
day and night. It occurs at the exact instant when 
the Ime of intersection between the planes of the 
earth’s orbit (the ecliptic) and its equator sweeps 
through the centers of the earth and the sun. The 
clock time of this varies according to one’s location 
on the earth. The time varies also from 3'ear to 
j’ear because the earth does not complete its joumej’ 
around the sun in an exact number of dax's, and also 
because of the procession of the equino.xes. Equi- 
noxes and solstices occur about 5 hours 55 minutes 
later each j'ear. The X'emal equinox usuallj' comes 
later and later on March 21, then drops back to 
March 20 every leap j’ear, with corresponding times 
for the autumnal equinox and the solstices. 

The solstices (“standing still” of the sun) come 
midwaj' between the erjumoxes — the summer sol- 
stice, on June 21 or 22, xvhen the North Pole is 
nearest the sun, and the winter solstice, on December 
21 or 22, when the South Pole is nearest the sun. 
(See also Calendar; Earth; Seasons.) 

Eric, the Red. About .x.d. 9S2 a brawnj'. red- 
bearded Northman named Eric set sail from the north- 
west coast of Iceland. Eric had killed a neighbor 
in a quarrel and for his crime he was sentenced to 
be banished from Iceland for three j’ears. He was 
intending to sail his Viking craft west to a land that 
he had heard of but had never seen. 

About a hundred j’ears before, a 
mariner named Gunnbjom had been 
blown off his course from Norwaj' to 
Iceland. Beating his waj' back, he had 
sighted a bleak, snow-cox’ered land. 
iMen told tales of Gunnbjom’s dis- 
cox’erj’, but no one had returned to 
e.xplore the unknown countrjx 
Into his long open boat Eric loaded 
Iris family, his serx’ants, his slax’es, 
and a few’ friends. Thej' took supplies, 
cattle, sheep, and horses. For dajs 
thej' sailed through the fog and rough 
xvater of the North Atlantic. At last 
the east coast of the new’ land loomed 
up before them. Icebergs and drifting 
sheets of ice barred their landing, so 
rounded the southern cape of the 


• tiieeu 
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I island and foimd an ice-free shore on 


jsiana ana loima an ice-iree 

picture shows only the head ^ ®st coast. There thej’ beached 

Jacob'EJi=‘t»^ by the long boat and set foot on the huge 


and often grotesque figures. In them boat and set foot on the huge 

he expressed what he called the “in- “uch coatroversy. island that Eric named Greenlana 

and deeply human” problems of man ” 


tirne to time Epstein drew^ boTmll^tmtL, 

painted. In contrast to his sculpture his 

are delicate and appealing. ’ Pictures 


(see Greenland). 

Eric and his people found countrj’ much like them 
own Iceland. Thev built houses and bams and raised 
fodder for the livestock. They fished in the ocean 
waters and lived as thej’ had done at home. At the 
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ERICSSON 
Further mknd Ihel^orthmenlound ivild nheat 
grouii^ m open fields \me3 were heavy wjtb 
meet berries that could be pressed into wjre 
ITie tal( trees in the forests could be cut into 
long timbers Leif and his men gathered samples 
of aU these and returned to their ship Because 
of the berries Leif called the new land Vmland 
( wine (and ) 

Today no one knows exactly where Leif landed 
It may have been along the Gulf of 8t Lawrence 
or in Nova bcotia Many historians believe it 
might have been on the New England coast or 
even farther south On his way back to Green- 
land Leif rescued a number of shipwrecked voy- 
agers For this deed he was called Leif the Lucky 
Leif was the son of Enc the Bed (see Enc 
the Red) He was bom in Iceland about the year 
9S0 nhen Leit was tW'O years old Enc took his 
family to Greenland Like most Northmen Leif 
went (o sea as a boy When he was 19 hia father 
gave bra a ship and Leif voyaged to Nenaj 
Norway a Chnstian king Olaf Tryggveason in 
voted Leif to spend the winter at bs court Lftf 
did » and in time became a Chnsturi ^"heD 
be set sail for home he took two priests along 
to teach Chnstumty to the GreenWaders 

was in a hurry to get home ao that the 
pneste could meet that y ear e parliament Ke 
decided to esil without stopping at ony ol the 
islands that loy between In hie haste he got 
off bs couise and wind and current carried him 
tohudscovery of Amenca When he finally got 
home he converud his mother to Chnetiamty, 
and ahe built the first church in Greenland 
Later 'Hiorfinn KarUefni an Lelander who 
tod mwned the widow of Leif e brother, founded 


fl W,.„ „1., E™ ,«u™ed K I«Und . «.toy » vSS 

bpcivuade others to come and live with him ra ‘J'ovc the white seltlera away ^ to ^ 

Or-^nlrad In 956 he returned to Greenland with KarMras^yhad stortod b^^^^ 

atoe famous in batoiy as the first European who (1805-i889) The Swedish Amer- 

tocebd the North American conUnent (see Enceon) Ebicsso^h^ 

kT* rn,m«eh his extraction of the ironclad Moni- 

J^Ianic story, the ‘Saga of Enc the Red- ^SSSr ^ Merrunac) But he was not a 

K Through the fog shroud^ wa^ Xt,!j<Swntion,norw8shBUoknowm Asaboy 

the North Atlmtic m the year 1000 a Vikmg^ !^,Xpn to^howed a mecbamcal bent very early 
slowly The captain, young Leif Encson held ^ apprenticed as a 

at the rudder, while the crew peered M«- When be wa* w ^ 

Bight of land They had been wateV excellent miiifary maps won him a 

5 ake this for many days The ship, aadiag from nr^ ^ obtained leave to go to London 

■■oraay to Greenland was long overdue to make c*P»^y joju:, Eraithwsite he competed 

t-i , they sighted a coast Leif beaded the sbp Iw P” ofiet^ for a steam locomotive by the 
n and soon he and hia men were on land ^ j jranebester Railway Company The 

knew at once that this could not be their barwi however, to George Stephenson 

^CMulibd home for here heavy foiesto grew cl^ ^ > gj, Enesson turned to other ex- 

^ine^ach These Norse sea rovers had aetn^ won completed a number of marine 

,'^id the coast of North America Althoujdi ^ He built a new kind of naval engme 

X It they were probably the first wbte ^ ^ the water line and won 

^ to Set foot On the American mainland *’ 
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JOHN ERICSSON 



As the designer of the Momlor, 
Ericsson ranks as one of the 
great shipbuilders in history. 


a prize of $20,000 from the British admiralty for the 
invention of a screw propeller. In 1838 he designed 
the engines and propeller used by the first vessels to 
cross the Atlantic in regular steamship service. 

The United States goveinment ordered an iron ves- 
sel at a British shipyard to be fitted with his screw 
and engines. Ericsson followed the sliip across the 
Atlantic and established himself in Xen York in 1839 
as a shipbuilder. Finally his inventions brought 
liim a large fortune. His most notable achievement 
was building the Moni- 
tor, called at first an 
iron-clad “cheese- 
bo.v on a raft.” The 
ship and its revohdng 
gun turret revolution- 
ized naval construc- 
tion. Later he worked 
with torpedoes and 
solar-heat motors. 

Ericsson became an 
American citizen in 
1848. YTien he died in 
1889, a United States 
warship took his body 
to Sweden for burial. 

Erie, lake. The shallowest and stormiest of the 
Great Lakes is Lake Erie. So many ships v ere UTecked 
on it in past times that it has been called “the marine 
graveyard of the inland seas.” The surface is 572 
feet above sea level and the greatest depth is only 
210 feet. The lake is fourth in size among the five 
Gr^t Lakes. Its length is 241 miles and its area 
is about 9,940 square miles. 

Despite its small size, Erie has four of the «even 
^jor lake ports. Detroit stands at the west where the 
Detroit River, Lake St. Clair, and the St. Clair 
River enter from Lake Huron. Buffalo is at the east 
where Lake Erie empties over Niagara Falls into 
^ke Onteno Other important Lake Erie ports are 
Cleveland and Toledo, on the Ohio shore. Ships can 
passbetween ^e Erie and Lake Ontario through the 
Y eUand Ship Canal (sc^ Welland Ship Canal). Major 
rargoes on Lake Erie vessels are iron ore and coal. 
CiSee also Great Lakes.) 

+1 "'as the scene of an important naval bat- 

ro^ 1S12 Offshore of Sandusky, Ohio, 

Com. Ohver Hazard Perry- beat the British in a 
decide engagement on Sept. 10, 1813 (see Perij'). 
Eme, Pa. F^t, cargoes of fur, and then of grain, 
&h, pulpn ood, coal, and non ore made Erie one of the 
busiest of the Great Lakes ports. Today it sliips and 
receives milhons of tons a year, much of it iron ore 
for the steel nulls of its own and the Pittsburgh indus- 
tnal areas. ^ 

ne c^ing 7-mile-long Presque Isle Peninsula 
Eheltem Ene s harbor. Back of the city stretch miles 
of gently roUmg farmland. The city, modeled upon 
the plan of Washington, D.C., enjoys a spaciousness 
unusual m an industrial center. Erie’s factories make 
electee locomotives, electrical equipment, hospital 


supplies, steam engines, various metal articles, rubber 
goods, paper, and clothing. 

Points of interest in Erie include the Old Customs 
House, erected in 1839, now the county historical 
society headquarters. Conmiodore Oliver Hazard 
Perry’s flagship, the Kiogara, for the battle of Lake 
Erie in the War of 1812, is preserved as a memorial. 
Presque Isle Peninsula is one of the state’s most pop- 
ular parks. Erie is the ."^eat of two Roman Catholic 
colleges for women and a college for men. 

Before the Revolution, the French and British in 
turn held the Presque Isle harbor. Connecticut, New 
York, and iMassachusetts claimed a triangular area 
that included it. These states gave up their claims 
to the national government, and in 1792 the govern- 
ment sold the area to Pennsylvania to provide that 
state with a Great Lakes port. Erie was settled in 
1795 and named for the Erie Indians. In 1803 the 
n'llage became the seat of the newlj- formed Erie 
County, and in 1805 it was ineorporated as a borough. 
Erie grew slowly. Its early industrj- produeed lumber, 
flour, bricks, and foundrj- products. Completion of 
the Erie and Pittsburgh Canal in 1844 brought heavy 
traffic to its ports. Erie was incorporated as a city in 
1851. Its government is the commission form. (See 
also Penn.sylvania; Pittsburgh.) Population (1950 
census), 130,803. 

Ermine, a quick, restless, brave, and bloodthirsty 
little animal is this member of the weasel family, 
related to the muik. It has a slender body, about ten 
inches long, and short legs. It runs swiftly and climbs 
and swims well. From its home among rocks, it slips 
out to attack birds, rats, mice, and chickens, sucking 
the blood of its prej-. It is found in Europe as far 
south as the Alps and in Asia and North America. 

The ermine is v-alued chiefly for its fur. In summer 
this is reddish-brown above and j-ellowish-white 
underneath and the animal is then often called the 
“stoat.” In winter the fur changes to a beautiful 
white, except the tail, which has a black tip. The 
ermine fur used in trade is the white fur with the 
black tips inserted in regular order. This w-as formerly 
Used in the linings of the robes of kings and queens 
and is still used for the robes of judges in England, 
The best ermine furs are imported from Siberia, 
Lapland, and the Hudson Bay territories. 

Scientific name of European ermine, Mustela 
enninca; of important North American species, 
Ahistela dcognani and Mustcla novehoracensis. 


grower of the “ROYAL ERMINE” 



From this little weasellike animal comes one of the costhe 
furs. Its coat changes color with the seasons, but the vtu 
“winter coat** is preferred. 






*“ ESKIMOS 

How ESKIMOS Ltve tn Their ARCTIC Homeland 

tJ'SKlMOS Seattcredacross 
^ the vast northern part of 
horth America d i ell ti e Es 
kimos a cheerf il sturdy 
copper-skinned people They 
In’S m a land that la lirge- 
ly mid and unsettle! for 
most other people fear tl e 
cold of the lone dirk Arc 
1 0 mnters But the Eskimos 
are able to make themsehes 
80 comfortable in the Aret c 
that tley like winter better 
than summer 

They kill the an mah and 
fishof Arctic watersan 1 Ian Is 
for food They mike warm 
clothes from the hides They 
fash on snug houses from 
earth rocks dnftwood skins 
and •fimctimes snow Tl ey 
travel I \ ftly over ice anov ThJ«u«> rsio (caisadEt 
or froien pound on sledees ’V»-V.Ve«! ‘‘“mE." 
drawn by dogs 

Only about 40 000 Eskimos 1 le m all their immense 
hotnelmd It stretches \\e«t\arl from Greenlirid 
across Labrador nortl em Canada and its Arctic is- 
lands the Alasksn coast and into A. las northeast 
® benaa coast Tho northemmo t E«l itno I oraes are 
on islands deep within the Arct e Circle i here the 

aun does not shine for two or three months n Vinter 

and never leaves tl e skj for an equal t me in summer wear » under su t of car bou wiw tne ‘w ««nea 

[•« Arct c Regions) They also live as far south as the to vard the body and d«rsk n 
latitude of Scotland There are wide differences m “P ^ UoiseJs Vr?e 









I elp from tbe wh te man s wares They are able to 
get and make everyth ng they need n a land too cold 
to gro V vegetables and gra ns for fon i or t ees for 
fuel and build ng materials 
n eyapend tl e rl ves moving about with the seasons 
insearchofvanousk ndsofgame Tneykeepi armui 
cloth Dg the omen make from an mal skins They 
wear an under su t of car bou skin with the fur turned 


the kinds of land and cl mate over the vast area from 
tbe treeless northern tundra to the fringes of the ever 
Peen forests in the south The lives and customs of 
the Eskimos abo differ from place to place s nee 
they use what the land affords in making a livinR 
la recent decades the pres 
Wee of wh te settlements 
tire led to other changes m 
Eskimo wajs Some have 
■aoved to towns where they 
^otk at the same trades eat 
the same foods and wear the 
Wme kind of clothes as their 
''■hte neighbors Even the 
hunt ng Eskimos of the wil 
oerness aho like to u e nfles 
sxes knives needles tent 
'lavas and a few other fac 
t«ty products 


Along the Arctic coast 
^ttered bands of tuning 
Eskimos live much as the r 
‘arefathets dd with little 


the hunter veara an outer coat a 
t raes made of polar bearsk n vnth h gh sealskin boots 
and fur mtleos An entre caribou outfit weghs 
less than ten pounds This is 1 ghter than the heavy 
woolen garments white men wear The skm garments 


A tUTNTFR HOME MADE OF SNOW BLOCKS 



ESKIMOS 

hold the bodj'’s warmth and keep 
out the biting Arctic vsdnds. 

Alany Eskimos build dome- 
shaped winter homes of sod, rock, 
and driftwood. They call these 
and other buildings igloos. The 
family creeps on hands and knees 
through a low, dark tunnel to en- 
ter their home. This hallnay 
breaks the force of the wind and 
keeps heat from escaping. The 
door may be a flap of caribou hide. 

The igloo’s one room is about 
30 feet across and 10 feet high. 

A platform covered nith caribou 
skins makes a sleeping bench. The 
room has a ventilating hole at the 
top and perhaps a window of 
transparent seal intestine A soft 
cover of loose snow helps to in- 
sulate the igloo. 

Food and Cooking 

The lamp gives light and also 
seiwes as a cooking stove. It is a 
basin shaped from soapstone and 
filled with whale, walrus, or seal 
fat. Wicks of moss give off heat 
as well as a soft, yellowish light. 

The family sits in a circle on the floor to eat the din- 
ner of boiled seal, caribou, or fish. Breakfast, seiwed 
in a huny before the hunters depart, may be raw, frozen 
fish or meat. They wash dorni their meals with hot tea 
and ice-cold water. They have no fruit, vegetables, 
or milk. Yet by eatmg plenty of fresh meat and fish 
they get enough litamins to avoid the scurvy which 
has plagued polar e.vplorers. For dessert they may 
have Eskimo “ice 
cream.” Thisisfrozen 
caribou fat shaved 
fine and creamed 
with oil. Another 
treat is seal or 
whale fat, called 
blubber. They eat it 
as we do butter or 
bacon. 

After dinner the 
one-room igloo be- 
comes a bedroom. 

Familj' and guests 
curl up on the floor or 
sleeping bench and 
go to sleep. 

Making Clothing 
and Weapons 

They have plenty 
to keep them busj' 
during their waking 
hours. The women 
dress animal skins 
and make the cloth- 


ing for the familj’. Thej’ are skill- 
ful furriers and sometimes trim 
the garments with contrasting 
furs, fringe, or beads. They sew 
bird skins together to make sum- 
mer garments. Thej- may sew 
with bone needles, using sinew 
for thread, or get steel needles, 
cotton thread, scissors, and knives 
at a trading post. 

The men make boats, sledges, 
snowshoes, and some of their wea- 
pons. Most of them have come to 
depend on rifles from a trading 
post for hunting. With this wea- 
pon, thej’ can supplj’ more food 
and skins for familj’ use and meat 
for the hungrj’ dog teams. 
Winter Travel and Hunting 
In winter the Eskimo travels on 
a dog sledge, or homalik. He 
lashes together slats of driftwood 
and crosspieces of bone to make a 
light j’et sturdj’ frame. The sledge 
rests on runners of walnis ivory. 
On the trip, he may spray water 
on them. The ice makes them 
glide more easily. The sledge is 
pulled bj’ a team of dogs, guided bj’ a well-trained 
lead dog. Such a team can haul a hundred pounds or 
more to each dog. The driver maj’ sit on the sledge or 
trot beside it. Sometimes a member of the party runs 
ahead to encourage the team. 

TiTien the Eskimos go on hunting trips, they often 
build tempiorarj’ igloos from blocks of snow. These 
houses are warm because the air in the snow makes it 

a first-rate insulat- 
ing material. 

The hunters push 
far out on the thick 
ice that covers the 
sea to get a lumber- 
ing polar bear or a 
fat walrus. Thej' val- 
ue the walrus for its 
meat and its ivorj 
tusks. Thej’ make 
harness from its 
tough hide and bum 
its oil in lamps. The 
chief game along most 
of the Arctic coast is 
the seal. The hunter 
sits patientlj" for sev- 
eral hours at an air 
hole in the ice wait- 
ing for a seal to come 
up to breathe.^ Tlmn 
he stabs it with his 

sharp-tipped har- 
poon (see Seal). 
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HARPOON POISED FOR THE KILL 



reindeer grazing the ALASKAN TUNDRA 



herds Canada now make their living by tendmg 

’ the one shown above. These swift animals provide 

the herdsmen with mnfc, meat, and hides for clothing. 




Esk moa often act a line of dressed to keep out the arctic cold 
traps far out OTCt tlic snowy 
countryside They mu't visit 
these traps regularly \M)cn 
they find a fox trapped they 
qu ckty skm it and carry the 
furs back home to be cleaned 
and dr ed In the spring they 
take the pelts to tl e trad ng 
post to exchange them for tea 
flour sugar rifle cartridges 
cloth and other suppi es 
Spring Hunting 
In the Arctic 

The long daj s of spnng and 
suiomer find the Eskimos! unt- 
mg and fishing cont nually to 
store up food and get enough 
skins for new clothing The 
iiTnter house leaks m the spring 
ra ns and bceomea uncomfort- 
able The family moves into 
the summer tent which they 
«ill carry with them as they 
Dme to the n\en to fish or 
Wlow the feeding caribou 
They make the tent or fupeife 
cover from caribou skins or 
from canvas bought at the 
trad ng post They stretch it 
Over driftwood poles 
Traveling is dfficult after 
Ihe lumriier thaw The top 
hyer of ground 18 spongy mud 
“S' and full of poofs for the 
•ubeo 1 stays frozen Mosqui 
^8 and other insects swarm x ! '7'^' 

j«m the soggy earth and make y _ — • 

miserable for people and ^ 

But the fast-growing 


'■“sui.uei.sjiimosoianarea 
Aear that a herd of caribou has 

Been migrating to the summer feed ng gronnds 
the families pack their belongings and set off 
Ike hunt The women and children help by surround 
'og the canbou and herding them into a d«p nmrow 



ESKIMOS 

The hunters kill the whale 
w th a harpoon a long spear 
j like weapon with a detachable 
Rteel point A drag and an m 
flated aeabk n bag hang on t! e 
harpoon Theyhelpexhaustthe 
wounded whale After it dies 
the bag floats on the water to 
' mark the whale s location 

tVTicn the men go out on the 
I sea to hunt walrus or seal 
they use a waterproof canoe 
called a kaynk made of seal 
skin stretched tight over a 
bone framework The ent e 
boat is decked over with hide 
except a c rcular cockpit m the 
center There the hunter laces 
himself in with a sk n apron 
Evren if upset a kayak will not 
ship water and the hunter can 
qu ckly right it with his pad 
die {fee Canoesl 

Netting Birds and 
Trapping Fish 

Some Eskimo groups hunt 
the birds that m grate north to 
feed dunng the long Arctic 
summer days They gather 
eggs from the nests and catch 
birds m homemade nets They 
may store the eggs m under 
ground ceboxes for winter 
use The women make bird 
skins into garments or 1 ne 
winter jacket hoods with them 
UTien the ice melts m sum 
mer the Eskimos fish near the 
nvers mouths They build 
stone barriers upstream and 
partial barriers downstream 
After the fish swim into the 
trap the Eskimos dose the 
lower bamers Now they can 
eas ly spear the fish caught in 
the ponds In some places Eskimos seme fish with 
nets They also fish through the ice in winter 

An Eskimo Dance 

After a hunt the women prepare a feast of canbou 


wg the canbou and herding them into a deep roasted over fires of drift vood Everyone eats 

The me,. ,„d boye et.al ,n tor the M „d ra.lmg „.th h . tnend. taler 

ifun the dearl «T,.,y,oi= .„4 n,it. rtieiu uti They hang hearttij 


the dead ammals and cut them up They tog stor es or dance 

the meat on racks to dry The women clean the akina ^ pf stretched over 

. h~P Around .he d— .he women 


' on racks to dry The women c 
™ start making the new winter clothing 
^ben the ice breaks up m the bays and inlets a 
hand may go out on a whale hunt They have onfir 
“wde weapons and light boats and so they 
Peat skill and care to avoid being upset and mea 
y the huge animals A whaling party of e’B'vt w 
ndeg in the b e open boat called a K>nta4 
*«ong well balanced frame is made from spruce dnft- 
sood and it is covered with whale skin 


moat a^der to shoulder m a t ght circle while the 
^rechne near by All smg a monotonous chant and 
to and fro to the drum beats 

The People of the Far North 
Esk moa «« short to medium tall and stocky wth 
■ M , Mack hair black eyes and skm about the 
Sr^f S of the Chmese or other Mongoloid folk 
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ESKIMOS 

They are closely related to the natives (called Aleuts) 
of the Aleutian Islands off the Alaska coast. Scien- 
tists believe they belong to the same racial group as 
the American Indians. The name Eskimo nas given 
them by their Indian neighbors to the south. It 
means “eaters of ran flesh ” Their onn name for 
themselves is Innuil. It means “men” or “people.” 

Eskimos learn readily and shon marked intelligence 
vn imitating the najs of the nhite man. They are 
cheerful and merrj", fond of music, and friendly to 
strangers. The)' have learned the custom of hand- 
shaking from the white man, and they consider a 
handshake a sign of long fnendship. Among them- 
selves, Eskimos usually rub noses to show affection. 
They take good care of the aged and the children, 
especially the boys, who grow up to be the family 
heads and the chief food pronders. 

Their nllages are smalt, with from 25 to 200 in- 
habitants. Eskimos have no tnbal chief and no form 
of government. Sometimes all the people of one tnbe 
will be found living in a community igloo. Food and 
shelter are considered the propert)' of the group. 
Only articles obtained fiom the white man arc looked 
upon as pereonal possessions, and even these items 
are usually shared with the less prosperous. Warfare 
and stealing are almost unknown to them. An unde- 
sirable chaiacter is punished only w ith the unanimous 
consent of the tribe or group. Such penalties are 
usually administered by the nearest of kin to avoid 
future blood feuds between families. 

Eskimo Language and Religion 

Scientists belie\e that the Eskimo language is a 
distant bianch of the Ural-Altaic tongue. The speech 
has a deep gutteral sound with an irregular rhythm. 
The Eskimo must have a vocabular)' of about 
10,000 words. Each word has its own exact meaning, 
and the word forms are changed (inflected) to 
fit their use in sen- 
tences. 

For years their 
only form of written 
communication was 
picture writing. But 
about 1900 an Angli- 
can missionary, Eev. 

E. J. Peck, introduced 
a system of wnting 
somewhat like short- 
hand. Each symbol 
represented a sjdla- 
ble. A form of pidgin 
English, employing 
both Eskimo and 
English W'ords, is 
spoken at many trad- 
ing posts. But from 
missionaries and gov- 
ernment schools more 
and more Amencan 
Eskimos are learning 
the Enghsh language. 


Through the efforts of missionaries many Esldmos 
in west Greenland, Labrador, and southern Alaska 
hax'e adopted Christianity. But some isolated tribes 
still follow taboos dedicated to spirits that are sup- 
posed to rule all nature. These unwritten religious 
laws take many forms. Some tribes will not break a 
bone from a wolf. Others believe that if a woman 
eats eggs she will be unable to bear children. To help 
them observe the various taboos, many Eskimos wear 
a fish heart and bits of fur in a charm bag around 
their necks (see Magic). Religious rituals are con- 
ducted by a tribal medicine man or shaman, called 
an angakok. He recommends the best time for fishing 
and hunting, hears confessions of broken taboos, and 
cares for the sick and injured. 

Early lUstorj’ of the Eskimo 

Anthropologists believe that the Eskimos migrated 
from Siberia to Noith America by way of the Bering 
Strait and Aleutian Islands more than two thousand 
years ago. They gradually spread eastward until 
many tribes settled in Labrador and Greenland. A 
few, called “Caribou Eskimos” or Padlei (“away from 
the sea”) located in the interior of Canada west of 
Hudson Bay. There they lived much like the Indians 
of the Great Plains. But most tribes hugged the tree- 
less shores of the Arctic Ocean, for this body of water 
supplied most of the necessities of life — hunting 
grounds for seal and whale, fuel from driftwood 
xvashed up along its coast, and drinking water 
from fresh ice floes. 

Mlien the white man began to settle in the Mctic 
the Eskimos could contribute little to the new cw- 
ilization. But they did gix’e much-needed assistance 
to the early explorers. They served as guides, helped 
build shelters, and taught the wliites how to kill 
seal and caribou. The most successful explores, 
notably Stefansson and Peary, conquered the Arctic 


THE END OF A SUCCESSFUL CHASE 



The Undiag a dead polar bear on an ice floe in the Arctic Ocean “'f jf 

ilic iluaterB pursued the bear in kayake and ktll ed it with bow and arrows. The sealskin bag 
to one of the arrows kept the bear afloat until the men could land it. 
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by ‘going native” anti liv- 
ing off the lanil exactly as 
the Eskimos did 

The Influence 
of the White Man 
Scientists believe that at 
one time the Eskimos num- 
bered almost JOO 000 But 
the bleak shores of the Arc- 
he Ocean could not sustain 
w large a population living 
nnder pnnutive conditions 
In years xihcn game was 
scarce faimoe swept the 
land, killing thousands. 

Bfany others died from epi- 
demics of measles, influ- 
enza, and smallpox 
The steady decline jn 
population ended only when 
the white man came to their 
aid The Canadian govem- 
cieut and the Umtcil States 
Office of Indian Affairs jn 
Akuka built hospitals and 
Abashed aur'es, doctors, 
and teachers Borne tnbca 

up their nomadic life to become pastoral people 
They bved oB herds of reindeer provided by the gov- 
*®neat Others settled in villages that grew up 


ATTENDING SCHOOL IN THE FAR NORTH 

IS 



It was the work of Dr Zamenhov, a Eussian physi 
cian and 8cbolar_ ^ho presented it to the Puhlic in 


18S7 the name Esperanto coming from the Spanish, 


themselves, made trinkets for tounsls, and haed 
out as laborers to their white neighbors Thetr chil- 
dren go to government schools, attend Christian 
churches, and wear clothes pun.1 ’ ' 
po't or village store Many now 
tenbe to newspapers 
la Greenland too Eskimos have changed under the 


cial to any one of them The pammar is very simple, 
and many students have mastered E'peranto in a 
few months About 200 penodicals^nd some thou- 


Ts) lingual founda. 


clothes purthased at ^^of^Lcks have been printed in Esperanto pte 

: Many now own radios and sub. a poem by its founder, with an 

- Eskimos have changed under^ /«»<*- 

i^uence of ^\estern civilization They l^^e gnc-o> 

■ " ' “ ICompranante I® 

la popol^fiiro* "» 

1 /bo ^mloB tmien jam- 

m^thewir' 1571 that the first ‘ essay waa 
Eskimos are essential to the development of the rra , de Monta gne, a cultured French 

««tic (see Arctie Repons) They are able to endure wmw *■ forget the cares of 

w®fortaUy the ngors of the climate in the Far world, and to read and meditate m quiet 

^orth Their age^ild skill at fishing, hunting, and the busy .r,pmnr.« and ‘ clanfv 


“«ned w ith Europeans until about half of them now 
possess some white blood They have learned to grow 
potatoes and other root crops dunng the short Aiclic 
summer Many work m ciyolite mines and others 
liave become traders and storekeepers 


his memones and ‘ clarify 


provides fish products and valuable w«^«tKWS 'led him to write He caUed the fitfie 
for world markets Eskimos also contribute a lalxw ^ this time and published ir 

— - - ' Ss -meaning attempts or * tri^s- 

rpL tern, essay, which was soon adopted in Eng 
I Itat tb= .otlor u merely lombns 

iSSS » hand, mrd .ot Irealmg rt eah.um 


•'■'1 world markets hskimos also convnouw » at inis time » 

'“Pply for working Arctic mines, building towns, an Eteais —meaning attraipts 

^ttiDg up and mrfields 

ESPERANTO Many attempts have been made w 
J“ieiit a tew umversal language to serve the 


^al Uth served m the Middle Ages VdapiJ^ “'^‘^teJsgivmg ashort comment rather ttan 

jWh was given to the world m 1879 by J<*a^ formal discussion as m a treatise 

irtinSchleyer, aGermanpnest, attainedameaw ft 

f wecEss, but, when its triumph seemed assured, the wi- 


-Mnsioa arose among the leadera , , . ana moeeu - 

.Meanwhile however, Esperanto was developed ^ ’f^^hexeveJs it to us that makes a good essay 

“ soon outstripped aU other artificial langimgea- 


. mdeed it is mamly the author's pe^ 


398 


ESSAY 

Unlike the novel or the short stoiy or the drama, the 
essay does not aim primarily to create characters and 
through them to tell a story. It speaks directly to the 
reader, gi'i’ing the author’s views on customs or hap- 
penings or people, on art, on books, or on life in gen- 
eral. It may teach, argue, persuade, arouse emotion, 
or merely amuse. Its subject may be almost any- 
thing, from ‘Easter Bonnets’ to 'Grand Opera’. 

Though French in origin, the essay form appealed 
especially to the English. After Montaigne, an 
Englishman, Lord Bacon, was the next great writer 
of essaj'B. He called his essays “certain brief notes 
set down rather significantly than curiously” and 
spoke of them also as “dispersed meditations.” As a 
matter of fact, his essays are veiy compact and writ- 
ten with painstaking care. They are somewhat more 
formal and less personal than those of IMontaigne. 

When magazines and newspapers began to be pub- 
lished, the essay became especially popular. In two 
periodicals, published in London in the beginning of 
the 18th century, called The Taller and The Spec- 
tator, Addison and Steele wrote essays commenting 
on the life of the time, the most famous being the 
Roger de Coverley papers. 

Then in the 19th centmy came one of the most de- 
Ughtful of essayists — Charles Lamb, who, though he 
hid under the pen name of “Elia,” revealed his 
whimsical lovable personality as few writers have 
done. His humorous ' Dissertation on Roast Pig’ and 
his tender and pathetic ‘Dream Children’ are inimit- 
able. At about the same time Macaulay’ wrote essays 
of a very’ different type. They are very’ carefully 
organized and noted for the clearness of their style 
and the splendor of their diction. Macaulay’s essays, 
that on Milton for example, may’ be taken as typical 
of the formal essay, as Lamb’s ‘Essays of Elia’ are 
representative of the familiar or informal essay. 

Of the essayists who followed, some leaned more 
toward one type and some toward the other, but each 
wrote in his oun way. Hazlitt, Carlyle, Ruskin, 
Thackeray’, hlatthew Arnold, and Stevenson are 
among the greatest essayists in England. In America 
Washington Irving in his ‘Sketch Book’ and Oliver 
Wendell Holmes in his ‘Autocrat of the Breakfast 
Table’ used the essay form with great success, and 
Emerson’s ethical essays became especially’ famous. 

Today we meet a form of the essay every day’ in the 
e^torials of the daily’ newspapers, while in our maga- 
zines the essay stiQ occupies a prominent place and 
for some readers has a stronger appeal tbnn the more 
exciting short story. (See Writing.) 

Essen, GERiLtxr. In peace and m war, the city of 
Essen supplied Germany-’s demands for the products 
of iron and steel. Situated in the valley of the Ruhr 
River, which ^ves its name to northwest Germany’’s 
mighty industrial and mining region, it became in the 
19th century’ the Ruhr’s chief city’. 

From mines beneath Essen and from the Ruhr Val- 
ley’ aU around came the coal that provided fuel for the 
city’’s many mills and factories. A canal gave the city- 


access to the Rhine. Railways, mr lines, and Mgh- 
ways provided additional transportation. 

A Benedictine abbess, Hedwig, established Essen in 
the 10th century’. Until 1803, when it came under the 
control of Prussia, the toum was governed by the re- 
ligious order. During all these 800 years it remained 
small and little knou’n. 

Then, around 1810, Friedrich Krupp set up a forge 
in the tou-n. With three workmen he began to make 
tools for craftsmen who lived nearby. Long before the 
end of the century’, the I-Crupp works employed thou- 
sands and were known the world over. From them, 
and from other factories of Essen, came armaments, 
railway cars, engines, ship frames, and farm tools. 

To house Essen’s rapidly’ growing population, com- 
munities of homes for workers were built in the city 
and its suburbs. By’ the time of the second World 
War, it had become a major city’. As Germany’s chief 
arsenal, it was bombed repeatedly in the war. Ameri- 
can forces took it in April 1945. The Krupp works, 
covering 20 square miles, were hearily- damaged; but 
after the war they were largely restored to produce 
civilian goods. Population (1950 census), G05,411. 
ESTATES-GENERAI., When Phih’p the Fair of 
France needed help in his struggle with the pope in 
1302, he called together representatives of the nobles, 
of the clergy’, and of the townsmen of France, the 
three estates or classes, in order to gain their aid. 
Mthough there were meetings of similar partial groups 
in the preceding ten years, this date may be taken as 
the first meeting of the Estates-Generi of France, 
which in the beginning corresponded roughly to the 
Parliament of England, not yet 50 years old. 

The French monarchy v>as more firmly’ fcsd m 
power by the unfailin g succession of the CapetiM line, 
and the Estates-General never gained the right to 
make laws as the English Parliament did. The three 
estates never fused and the lower or third estate 
alwayu lacked that leadership from the upper classes 
which the lower clergy’ and barons gave the Commom 
in England. Neither was there in France that tradi- 
tion and practice of local self-government -which be- 
wailed in England. During the Hundred Lears W^ 

(1337-1453) the Estates-General coidd frequently 
force the king to do as it -wished by’ refusing Imn mon^ 
to carry’ on the struggle, but it as often forfeited public 
respect by favoring civil strife or even by allying 
itself with the English invaders. Near the^ clo:e o 
the war (1439) it granted a land tax, the to'ffe, fron 
which the nobles were exempted. Tliis favored m 
powerful class no longer bad a good reason, as (hd tne 
barons of England, for allying themselves -with me 
Commons, and there was therefore no opposibon 
when the king chose to consider such grants perpetush 
As a result the king became independent. He na_ 
plenty of revenue, he had a standing army, he 
nated the clergy and dispensed favors to the nobles, 
and so had little need of the Estates-General. 
cessive kings and great ministers found its oppontio 
to royal power increasingly easy to break. 
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ESTHER 


For 175 jears (1614-1789) the representatives of 
tie three estates were not summoned to considar the 
iffurs of the kingdom But m 1789 the treasury was 
empty, and Louis XVI was forced as a last resort to 
call this almost forgotten body together again When 
it met, May 5, 1789, the representatives of the thud 
estate, equal m numbers to the other two, refused to 
vote according to the old method, each estate easting 
oae vote They insisted on voting as individuab 
led by the bolder epuits they declared themselv es the 


National Assembly, and on June 20, 1789 they took 
the famous Tennis Court ’ oath not to disperse until 
they had given France a constitution This bold 
attitude showed clearly that a revolution was at hand 
ISte fVench Revolution ) 

The naoiB eiUtes-general w» J not uncommon m medieval 
Europe In Spam there were four estates or classes m the 
assemblv In IloUaad the name States-Geneial is still 
applied to the legislative body of that kmgdom It ia 
composed of two houses the upper elected by the provmcial 
aaeemUies aod the lower chosen by the people 


The JEWISH MAIDEN who Became QUEEN of PERSIA 


E sther In a beautiful Bible story we are t<dd 
how the mighty king Ahasuerus of Persia chose 
from among all the maidens m his kingdom the one he 
deemed faire't to be his queen This was a Jewish 
maiden named Esther, alfhough the king knew not 
aho were her people or her kindred Her father wd 
mother were dead and ahe had been reared by her 
cousm Mordecan 

But shortly after Esther became queen, a great d^ 
aster threatened her people A haughty man namrf 
Hainan had been raised to the highest office w the 
kmgdom, and he demanded that all should bow dora 
before him Mordecai refused to bow down and lor 
tils Eaman hated hun so that he mabed to desUoy 
not only Mordecai himself but all the Jews The king 
allowed Haman to do what was good m his own wgbt 
and the wicked officer issued a decree that on a certain 
day all the Jews, young and old, throughout the kmi* 

dcmehould be destroyed . . , 

Ttliea Mordecai heard the dmadful news he begged 
Qther to mtercede with the king Esther <ljared no 
approach the king, for there was a Persian law 
anyone who entered the presence of the king wtn^ 
being called must die unless the king showed 

by holding out his golden scepter ^ 

mg that she may have been raised to her high stai 
for the very purpose of savuig her peojJe, she s^^ 
I will go in unto the kmg and if I perish, I p« 

Clad m her royal robes, Esther approach^ tte 
tag 8 inner court Ahasuerus, seated on hm thw . 
was 80 moved at sight of her that he heW 
golden scepter and bade her approach w 
thou Queen Esther?’ be asked tl,. 

quest? It EhaU be given thee even to the 
kingdom” Esther’s only request was that m 
H aman should come that day to a banquet that “ 
had prepared for them When they were ban^tm^ 
the kmg agam asked Esther if she had any 
Md she asked the kmg and Haman to con® 
tomorrow to the banquet, and then she woui 
king what ehe desired of him 

Haman Has a CaUows BuUt . ^ 

Haman was very much elated at being 
l« Wh the lai ud qu«« B»‘ 

Mordecai, he was so filled with wrath, ^at be caused 
s gallows to be made on which to hang him 




Now some tune before this, Mordecai, as he sat at 
the gate, had chanced to overhear two of the 
royal chamberlains plottmg against the king a hfe 

He told Esther and she warned the kmg Thus the 

king a hfe was saved and so it was written m the book 
of records The night before the second banquet, 
the king could not sleep, so he caUed his attendants to 
read to him from the records And they wad how 
Mordecai the Jew had saved the ^g;s hfe 
honor baa been done to Mordecai for tbs? asked the 
kinf '‘Nothing has been done for him, was the 
reply Whne they were speaking Harm came mto 

Kuler court He wished to ask the kmg to h«g 

Mordecai on the gallows that Im 

king bade him come la and said to him, ^at s^ 

^ote unto the man whom the Img 

honor? ’ Then Haman thought to h^e^. ^ 

whom the bag wishes to honor." and be replied, 
whom the kmg dehghteth to honor U 
the royal apparel and the 

JbSi to head, and let him be placed on the king » 
r«TSrand let one of the bag a most noble prmces 
k^'throueh the city and proclaim before him, 

d.» i’ ii. ^ ’“I 

to » HU o™ C=Ujw. 

** ^ «Ep kmir “Msie haste and take the 
„d d» .. .v.» U. M.rd.« 

.ppaielMtiw ^ the 

T n^the kins 8 robes and lead him through 

despBedJewmffietogs^ro 

Ibe kmg deh^teth to honor " 

done to tte man ^ the banquet, the 

, as before,' -WTiat is thy Petition? 

performed even unto the ^If f the 
and It eha “ P*Qj,genEsthersaid,“If Ibavefound 
langdom Then tg ^ ^ that of 

favor m «>y “Bht, ^ ^ that 

my people, for ^ j^ther an- 

*^*®«<Ou!^n«nris fbe wicked Haman ” The 
Bwered, Our . ^t mto the palace gar- 

bog in showed him the ^Uows 

den, and for Mordecai ‘‘Hang Haman 

tbit Haman had budt for MO 

Oio™'" galtow, thill h« tod pt.pmd 
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Moidecai was raised to the highest office in the 
kingdom, and the day that was to have been one of 
sorrow for the Jews was made a day of joy and glad- 
ness. Its anniversary is still celebrated as the festi- 
val of Purim, and on this holiday the Book of Esther, 
which tells this storj- of oppression and deliverance, 
is read in the sjmagogues. 

Estonia. Three small republics of the Soviet 
Union — Estonia, Lati-ia, and Lithuania — face the Bal- 
tic Sea. The smallest and northernmost of these 
Baltic states is Estonia. (For map, set Russia.) Its 
area, 17,400 square miles, includes two large islands 
off the coast that are of great strategic value because 
they control traffic lanes leading from the Baltic 
Sea to Leningrad, Russia’s chief port. 

E.xcept in the southeast, where the land is hilly, 
the ground is flat, with mam- lakes, streams, and 
marshes. Dairying is a major industrj'. The chief 
crops are rj-e, wheat, oats, and barley. Forests are 
still abundant and furnish lumber for match, furniture, 
and paper industries, as well as wood for fuel. 
Tallinn, the capital and largest city, is a picturesque 
seaport. A railway connects Tallinn with Leningrad. 

The Esths, or Estonians, are a blond people related 
to the Finns. Their language is much like Finnish, 
which is Mongolian and not European in its origins. 
Iilost of the people are Lutheran in religion. 

Little is known of the early histoiy of Estonia. 
The Danes held the north from 1219 until 1346, when 
they sold it to German landholders (the so-called 
“Balts,” or “Baltic barons”), who already held the 
south. Later the land was dirtded between Sweden 
and Poland. Sw eden ruled all of it for about a hundred 
years until 1721, when Charles XII lost it to Peter the 
Great of Russia. 

Estonia won its freedom from Russia after the Bol- 
shevik Revolution of 1917. In 1918 it became an in- 
dependent republic. In 1940, during the second World 
War, Russian forces occupied the Baltic states and 
Estonia became the Estonian Soviet Socialist Re- 
public. The next year the Germans drox'e out the 
Russians. During the German occupation, German- 
speaking peoples of the Baltic states — descendants 
of the “Baltic barons”— were deported to Poland. 

The Russians returned in 1944 and began at once 
to enforce their “sox-ietization decrees” of 1940-41. 
Numerous arrests were made of people who were 
thought to be anti-Russian. Ivlany wure executed and 
thousands were deported to Russian labor camps. The 
peasant farms were brought into large socialist collec- 
tives and all industries were nationalized. Population 
(1947 est.), 1,000,000. 

Ether. The action of sulfuric acid on alcohol 
produces the light, X’olatile, and pungent liquid called 
ether, which is extensivel}^ used in industrv' as a 
solx ent of fats and oils, and in medicine as an anes- 
thetic {see Anesthetics). 

Ether and space. Of what does space con- 
sist? What can we say about the vast stretches 
through wliich the earth, the sun, and the most 
distant stars are moxing? We may be tempted at 


first to repl_v that space is .simply emptine.=s. That 
will not do, because in sjjace things happen. Light, 
for c.xample, trax-els across space; so do heat rays; 
so does the attraction of grax-ity. Yet to the human 
mind it long seemed impossible that any force could 
be transmitted through an absolute x'oid. 

Early in the history of modem science, the ether 
theory was formulated and quite generally accepted. 
Ether was thought of as a material which filled all 
space, ex'en permeating the areas occupied bj’ ordinaiy 
matter. It xx'as assumed to possess a x-ariety of 
properties to account for its supposed action. 

In 18S7 experiments conducted by A. A. jMichelson 
produced no direct ex’idence that an ether existed 
(sec Michelson). Later, when Albert Einstein formu- 
lated Ills relatixdty theories without using the con- 
cept of ether, scientists generall}' discarded the term 
for the simpler “space” (see Relatixat)')- In 1952, 
however, the British mathematical phj-sicist P.A.M. 
Dirac published equations which many scientists 
agreed demonstrated the existence of ether. In his 
terms ether xx'as a mathematical concept and not the 
material ether of older theor 3 ’. (Sec also Atoms; 
Electrons; Light; Physics.) 

Ethics. Is a starving man entitled to take food 
that does not belong to him? Are we ex’er justified 
in telling a falsehood? Yliy do we chssify certain 
actions as faults and others as xurtues? These are all 
questions that belong to the field of “ethics,” that 
branch of philosophy which deals with human actions 
from the moral point of x'iew, as right or wrong, good 
or bad. Its field is character and conduct and the 
moral judgments we pass upon them. 

You might, perhaps, suppose that there is no 
difficulty in deciding between right and wrong; and 
there is a certain field in xvhich custom or tradition 
furnishes an undisputed standard. We know that 
we should not go out and murder our neighbors or 
steal their property. The only moral problem that 
arises in such instances is the practical one, whether 
we will do xx’hat xx'e know is right. There are cases, 
hoxxex’er, in xx'hich we do not know what we ought 
to do. Suppose a manufacturer w'ants to pa}’ his 
laborers a lix’ing wage but finds liimself in com- 
petition with other people who do not. If he raises 
his wages he goes into bankruptc}’. Y'hat shall he 
do? In Eolx’ing such problems ethics insists that 
we must act with reference to all the facts inx’olx-ed. 
We must see aU the things that are worth wliile and 
act xxith reference to all these “x'alues.” 

The term “ethics” is derix’ed from a Greek xvord 
meaning “manners,” “customs,” or “hab'ts,” just 
as “morals” is derix'ed from a Latin word with a 
similar meaning. Some philosophers — those of the 
naturalistic school — beliex’e that our present etlucal 
system is the outgrowth of X'eiy slow and unconscious 
alterations of these habits and traditions. Others, 
howex’er, beliex’e that standards are not truly ethical 
unless the}' are the result of reflection and conscious 
criticism of these habits and customs. (See also 
Philosophy.) 
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plinoPlA. Giant mountain walls guard theancient accepted the former Italian colony of Eritrea as a 
land of Ethiopia It lies in northeast Afrca on a eelf-govemng unit in federation with Ethiopia 
plateau which soars from about 6 000 to 10 000 feet Ethiopia is so high that although it Ues only n 
stove sea level This rocky tableland » stashed by few degrees north of the equator its climate is refresh 
mer gorges and ridged with mounlams that tower mg Dajsatesunnyetcept in the rainy season from 
from 12 000 to 15 000 feet with few passes mid-June to the last of September Then ra n falls 

Until the 1930 b the mounUin barrier kept Ethiopia almost continuously from 40 to 50 inches a year 
>‘ffl06t entirely cut off from the rest of the world and Borne of the nvers roar m flash flood 
“e people Uved much the same as their ™SBed land of h ghlands is al 


people Uved much the same as their ^ 

encestors lived m Hnmpnt iim... Tlio ETHIOPIAN S CHOOLBOr most entirely a country of fierding and 

kept slaves a“ZR^! I small faixomg la the sem and eastern 

'"'*«ndebefto„,-c„mslanOT I <1 .Dd.outhmp.modM. ojuttep.^ 

•"J rhmop™,l„d,,h.eld. ud...r "‘'.r 

<fcrrd" T"’ d Bp la Kr."bU™‘75”r;,s'K: 

‘I'e.r ^ land The> grow tobacco wheat corn 

stnviBff^k^n^K^ff ^ ^ barley sorghum fmt cotton coffee 

PecSe Ftr^ ^ t . " ^ 7 ^ aad ime rubber and sugar cane 

Tr® i^thiopu today 18 an empire 1 \A j The Miiture of people 

With s“sll old kingdoms J gmperor of Ethiopia claims de- 

miles square fr sesot fro™ Solomon and the Queen of 

Tea, * a ^ Y il^HI Sheba He bears the titles of Lion 

censii.t. k of Judah and King of Kinp 

>0 1948 butanMtimate ^ Jfaer loedu The true Ethiopians numbering less 


With small old kingdoms ^g goperor of Ethiopia claims de- 

miles square fr seeot fro™ Solomon and the Queen of 

Tea, * a ^ Y il^HI Sheba He bears the titles of Lion 

censii.t. k of Judah and King of Kmp 

m lUio * but an estimate f 7>»*~5|JJ5Mioe3u The true Ethiopians numbering less 
ag„^®e*vesl0 079 200 asthetotal than a third of the population live 

“Tiber of people In 1952 Ethiopians mg Amtsr c the eatla* !«“«“ 
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CITY DWELLERS AND WORSHIPERS AT A COPTIC CHURCH 



in northern and central Ethiopia — in the pro\-inces 
of Tigre, Amhara, Gojjam, and part of Shoa Proud, 
strong, and dark-bromi m color, the}' are simple and 
well-mannered people. They are Christians, members 
of the Coptic church, or Church of Alevandna. They 
are of Hamitic origin, with a strain of Semitic and 
often Negro blood. 

More than one half the people are Gallas, a Hamitic 
pastoral group which is part Christian, part Moslem, 
and part pagan. The rest are Somalis, Falashas of 
Jewish faith, Negroes, and a few Greeks and Arme- 
nians. The official language is Amharic, an old Semitic 
tongue; but some 70 different dialects are spoken. 
The clerg}', which generally is not well-educated. 


THE ANCIENT EMPIRE OF ETHIOPIA 



nSi F“i ® showp here without shading Conquered ' 

(“>6 'lotted area at tl 
(dotted area below) to form Italian Ea 
^nca. htniopia became mdependent again in 1941 In 19 
seU-govenung unit in federation -wi 
Etbiopia. This gave EUuopia the seaport of Massaua. 


mcludes about one fifth of Ethiopia’s men; and the 
church owns about a third of the land. 

IIou the People Live 

Most Ethiopians are still ver}' primitive people — 
either nomads or villagers. In the farming -villages, 
which lie many miles apart, the people live in circu- 
lar thatched huts made of mud because wood is 
scarce on the plateaus. Very few live in the %'alle}-s, 
where malaria is rife. At ceremonial feasts they 
gorge themselves with raw beef, but their daily food 
is bread, various cereals, butter, and a peppery bwn 
mivture, washed down with beer or with a drink 
made from honey. A grass called teff gives a fine 
seed, which they grind between stones and make into 
cakes like buckwheat cakes. Their religion forbids 
them to eat pork. Salt is so scarce that some people 
use bars of it for small change. 

IMost Ethiopian fields are five acres or less; but 
the soil is so fertile that only a few hours’ work a 
day produces two or three crops a }ear. Farmers 
merely scratch the humus-laden soil with a tree-crotch 
hoe or loosen the ground with a light surface plow 
drawn by hump-backed o\en. By not turning the 
soil, they conserve moisture for the dry season. 

By western standards, their farming is primitive; 
yet no one goes hungr}'. Ethiojiians live far better 
than most natives of the Red Sea countries. Farm e-v- 
perts from the United Nations, invited to advise Ethi- 
opia, stated that it has the greatest possibihties in 
all the Near East for agricultural development. 

Transportation and Communication 

Ethiopia’s greatest problem is transportation. The 
mountains make railroad construction so hard that 
only one line seiv'es Ethiopia today. It is the French- 
owned narrow-gauge, 4S6-niile railroad from Addis 
Ababa to Djibouti in French Somaliland. Vhen the 
Italians conquered Ethiopia in 1936, they built some 
truck highways, hlost “roads,” however, were twisting 
rocky trails that could be traveled only by mules, 
camels, or porters. In 1951 the International Bank 
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of Reconstruction and De^lorment granted a d to «m («ee Abyssmia) tVlien Portuguese explorers fiist 


the country to build roads and to improve air fieWa 
The mule and airplane are major means of ttana 
port Planes touch market centers to pick up farm and 
herd products and link the naton with other lands 
Ethiopia 8 rivers have little tran«portaton value 
Many I c in steep canj ons others shr nk in the dry 


the r nay to Ethiop a m the ISth century they 
thought that it nas the kingdom of Prester John a 
legendary Chr stanking of fabulous uealth 
Dnrng the folio ving centunes the Ethiop ans long 
and Buccessfully res sted pressure from European na- 
Id 18frt the unpopular and vain Eth opian 


season The chief nver is the Blue Nile uhirb flows k ng Theodor* III mprsoaed the British legation 


from Lake Tana m the norths estem mountains 
Telephone lines and a radio network cover the 
country In 1951 the International Bank granted aid 
to extend communication facilities 

Education and indottry 


In I 86 S British troops freed them by force 
From 1870 to 18S5 during the reign of Ethiop a s 
strong and w se King Menelik II Italy estabbshed 
Its cobny of Entrea on the Red Sea The Ital ans 
tried to push inland into Ethiop a but the Ethiopian 


Elarly in the 20th century Ethiopia had tessthan ten army disastrously defeatel Italy s forces at Adowa 


schools Nowithasover-t'OO mtli teachers from Can 
ada United States Britain and other nations These 
also train native teachers Children first learn to 
read sad write Amhane the official tongue andstudy 
spoken Engli«h Later they learn written English The 
first university opened in 1951 in Add a Ababa Many 
Ethiopians aided by the government study abroad 
Few towns have o\ er 5 000 people The many 1 ttle 
itllsges move often as the firewood in (he area runs 
out Addia Ababa the capital and the brgest city 


Id the treaty of Add * Ababi 1890 Italy 
had to recognise Ethiopia a independence 

Guarantee* Borders Then Invade* 

MeaoRhileBrita n and France had set up protector 
ates on the Somali coast of East Africa In 1906 the 
Br t ah and French jouied Italy in an agreement to re 
epect Ethiopia s borders None of the three wanted 
the others to have an advantage m this reg on 
Only a generation Ister m 1935 Italy broke the 
pact and invaded Ethiopia The pnmit vely armed 


has about 250 000 people Its paved atreet? modem Ethiopians could not beat back tbs savage armored 


publ c buildings and motion p cture thoat<f 8 «howthe 
European influence of the Italian conquest and later 
of the n eatem odvi«era Children and young people 
from Ethiopia a 12 provinces gather in the sUdiura 
for national rugger and track meets Other major 
ctes are the ancient walled Harar center of the 
caravan trade the more progressive Dredawa and 
/unjna and Cambeila a river town with steamship 
aannee to Khartum in the Sudan 
Manufactures are chiefly for local needs They m 
™<Je flour tobacco beer glass snap and leather 

Themajorimportsaresalt sugar textiles machinery -- . 

•■lilutl Tho thet export fs coffeo Other ii»|Ot " 

•rB,t,.„h.de. ol. X.t e„et .odeheep poet e .Ti ft ^ 

■Jj leopard >kin! Tho EOvemment o eapaodirrs eMe^OuUme and Eibl op aphy !« Aft la I 


attack of bombs snd artillery The Ital an conqueat 
was completed by the capture of Addis Ababa m 1930 
Qnperor Hwle &Jjss e I fle 1 to Eog! ind H s pro 
t«$ts to the League of Nations were futile and 
Ethiopia became part of Italian East Africa 
'Pus conquest n defiance of the League of Na- 
bons was one of the actions that led to the second 
ttorM Mar (tee UorJd Har Second) In I9f J Ethio- 
pian guer lias a ded by Br t sh forces freed the na- 
tion Haile Selass e returned as emperor In 1943 it 
became a charter member of the Un ted Nations In 
19ol It sent troops to Korea Ha e Selass e made a 


the placer m mng of gold which it ex 
ports Eth op ans also m ne some plati 
num m ca and rock salt In 1949 the 
80 eminent gave a 50-year lease to an 
^encan firm to drill for petroleum 
History of Ethiopia 
About the I 6 th century e c Ethiop a 
* as conquered by Egypt but re v on free 
Qommthellthcentury About730BC 
mo Ethiopians conquered Egypt but 
driven out by the Assyrians in 

®‘1bj Ethiopia rema ned independent 

®«pite Persian and Roman attacks 
la the 4th century A D they were con 
'’f’^'IloiChrstanitybySt Athanasus 
Alexandria The Moslem onslaught on 
f stians in the 7th century drove the 
ttUop ans back into the isolation of 
‘‘Oil mountains for 800 years forgotten 
y the world The Moslems seorning -£ 5 ' „ tb 
as Chnstians called them Abyss n onrefsiiy 


THE KING OF KINGS 



e I Willi *op eae™ in' IV^ flw 

i WtwSfmtifd digmiwie* of tae tacat Coptic charctn 
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ETIQUETTE 


The PURPOSE a7id PRACTISE of GOOD MANNERS 


Tj'TIOUETTE. The maimers and customs obsen’ed 
by the influential people of a community or a region 
are spoken of as the eliquelle of that place. This is a 
French word ■nhich meant first a label or ticket. The 
new meaning was added during the reign of Louis 
XR’’, whose court functions became so elaborate that 
the master of ceremonies had to proride each guest 
with a ticket (etiquelle) on which were noted the for- 
malities expected of him. Proper beharior, then, was 
“according to the ticket.” In tliis sense the word eti- 
quette was adopted into English at the end of the 
17 th century. 

Etiquette is necessarj* to enable people to get 
along pleasantly together. There must have been 
codes of manners among all prehistoric peoples who 
developed any sort of peaceful society. Primitive 
folk of today, such as EsUmos, Hottentots, and Bush- 
men, all have their rules of conduct and taboos. To 
violate one of these rules and taboos maj' be punished 
by expulsion from the tribe or bj- death. 

Elaborate codes of maimers seem to have originated 
in the Oriental countries. In China, at one period, 
there were 3,000 rules of conduct to be learned and 
obeyed. In ancient Japan a man could bo put to death 
for a rudeness; and a rudeness was defined as a 
“not-to-be-e.xpected thing." 

Origin of Modem Formalities 

Much of present-day etiquette has come from 
the courts wliich sprang up when trilies grew into 
kingdoms. IMaimers then were founded on reverence 
for the king. The knights who sen-ed the king were 
standard-bearers of courtesy. jMany of their prin- 
ciples are in the gentleman’s code toda}-— for e.xample, 
protection of women, refusal to take unfair advantage 
even of a rival, and care not to humiliate others. 

Among the customs which started in those long ago 
days is the man’s custom of remoiing his hat in the 
presence of a woman. It began as a gesture of respect 
and submission between men. The king’s crown was 
the symbol of the supreme authority, and all lesser 
head coverings were in turn sj-mbols of the rank and 
power of the wearer. The vassal bared his head in the 
presence of his liege lord, and even the great noble re- 
moved his pettj" crown when he paid homage to his 
king, hlen of equal rank lifted their hats to one 
another as a gesture of friendship. After the rise of 
chivalrj’ in the Itliddle Ages this mark of deference, 
respect, and peaceful intention was extended to all 
gentlewomen. Later w hen democracy began to level off 
distinctions of rank, men ceased to lift their hats to one 
another, but they continued to honor women in this way. 

The handshake comes to us from the days when 
armed men approached one another waril3'. Extend- 
ing the bare right hand with no weapon in it was an 
inritation to friendship and a pledge that no blow 
would be struck. 

While these and many other old customs have been 
kept, others have changed as our ways of living and 


our attitudes have changed. The gentleman of the 
Middle Ages ate with knife and fingers — ^a shocking 
thing todaj', but forks were not introduced into north- 
ern Europe until the 17 th century. The great 16 th 
centurj' scholar Erasmus WTote in a book of manners 
that it was girlish for bo3'S to use powder on their 
teeth to whiten them, but that is not the opinion now. 
Two generations ago girls who were as athletic as 
man3' are toda3' would have been thought ho3'denish. 

Foundations of Etiquette 

In spite of such outward changes, the foundation 
stones of etiquette — ^kindness, fairness, self-control, 
gentleness, and self-respect — have in every age been 
the same. The important thing about good maimers is 
that the3' make other people feel at ease. Since rules 
of etiquette are intended to make others comfortable, 
it comes about that the qualities which produce good 
maimers help to make a person charming. 

Kindness leads 3-00 to offer another the better seat, 
to listen to liis opinions, and to avoid embarrassing 
him either b3' word or glance. Gentleness keeps 3’ou 
from talking rougliE' and doing offensive things, such 
as interrupting another while talking, or coughing in 
his face. Self-control prompts 3'ou to make 5'our voice 
pleasant and pitched low; to walk without swinging 
3'our arms like pump handles; to stand erect, not 
slouched down on 3’our heels ■nnth hands in pockets. 

Self-Consciousness — Foe of Good Manners 

Self-consciousness prevents man3’ people from being 
charming. Lack of confidence makes them think con- 
Etantl3' about themselves, because the5' are afraid they 
are not making a good impression. The3' feel that 
others are noticing and criticising them. The3' mai* 
timidl3' withdraw from conversation, or the3' ma3' talk 
loudl3* trvTng to hide their timidity. But the3' are HI 
at ease and so others do not feel easy 'uith them. 

To overcome self-consciousness, take a greater in- 
terest in others; think of what ma3' interest them; 
keep thinking of something in them 3'OU can admire; 
trust them enough to be friend]3'; remember that 
people want to like 3'ou and that most of them are 
kindh’. Build up 3'our self-respect; do something to 
earn it, if need be. Tiy' to share what you have 
enjo3'ed and this will keep 3’ou from wonying about 
j'ourself. 

Develop poise by practising self-control. Take time 
to think before I'ou move or speak, and 3'ou will not 
make awkward blunders. When 3-00 catch 3’our^ 
fidgeting and doing aimo3’ing things, such as tapping 
with a pencil, pla3'ing nith table silver, or to3Tng 
■with something 3mu are wearing, drop 3'Our hands m 
j’our lap. Kela.x 3’our muscles, without slumping. 

Since a knowledge of etiquette will give you more 
self-assurance, find out from books and from watching 
well-mannered people what is expected of 3'ou in var- 
ious situations. But do not forget that charm depends 
on common sense. For example, a polite bo3' stands 
back to let a girl or some older person pass through a 


door ahead of him Dut when he is near the door in a 
cmded elevator, he will stop out {[uicUy and get 
out of the way A boy rises whenever a girl or woman 
gets up from her chair or when slic comes into the 
room, but It IS not practical to obscr\e this courtesy 
constantly in the schoolroom So too when a giri m 
her own house is serving refreslunents it w uuW be fool- 
ish for the young men present to rise iilienever she 
leaves or enters the room 

Two further suggestions for cultii ating charm are 
learn to obscr%-e, and do not pretend to be something 
you arc not Some persons do unpleasant things with- 
out knowing it, because they do not take the trouble 
to watch for the signs that show the feelings of others 
Those who try to make others think tliat they h\e m 
a pander way than they do, or w ho boast of foolmg 
their teachers, earn the unpleasant name of 'show- 
offa" They are like the haughty Countess Gniffanuff 
in Thackeray’s 'Rose and the Ring', who put on such 
airs that “all sensible people laughed at her absurd 
pretensions ” 


5 ■" ETIQUETTE 

mother’a chair out for her If it becomes necessary 
to leave the table before all have finished, permission 
should always be asked of the head of the family 
Only pleasant subjects should be discussed— books, 
sports amusmg incidents, news— and all should be 
given an oj^rturnty to take some part m the 
conversation 

In Street and Corridor 

Wdl-bred persons m the street an auditorium or 
other public places, do not mterfere with others’ 
rights or draw attention to themselves Boys and 
girls who talk loudly and giggle in public push one 
another about noisily, or wear gaudy clothes are con- 
sciously or unconsciously trying to attract attention 
Such behavior is a sign of childishness and lack of 
etpeneoce 

Other inconsiderate and rude kmds of behavior are 
these carelessly bumping into people swingmg or 
catTyiDg an umbrella so that it may hit someone else, 
strolling down the street in threes or fours so that 
others are forced out of the path, sprawlmg in the 


Manners at Home 

Those with charming manners liave acquired them 
by practising them every day m their homes Courle«y 
has become a pleasant habit, and such persons do not 
have to be uneasy about their manncrsmanycompany 
I^t comes deference to the older people Itell- 
bred young people nse and offer their mother the most 
comfortable chair when she enters the room, just as 
^y would do to a visitor They help her with house- 
hold chores They get the newspaper for their father 
They reply politely, “Yes, Mother," and “No, Fath- 
*t ” not peevishly, “tVha-a-t? ' or “Naw " 

Respect for others' belongings is another courtesy 
first learned at home A boy has no right to take his 
brnther’s skates without permission, a girl is not 
hir if she grabs her sister’s ramcoat as she starts out, 
because she cannot find her own For reasons of 
hygiene as well as of etiquette, no one uses another’s 
comb, brush, powder puff, or towels 
Even with members of lua own family, the courteous 
person will refrain from such Lberties as ojiening 
Mother's bedroom door without knocking and waiting 
■cr a response, bursting noisily upon one who is read- 
■0? or playing the piano or talking , or making a joke 
ID company at the expense of a brother or sister 
Sarcasm and cheap humor in the family circle are 
Very bad manners Instead of saying “Thank you ’ ft 
&rl sometimes says to her brother who has shown her 
* special courtesy, “You must want me to do soto^ 

“log for you ” or “Are you sick? ’ Such remarks are not 

,’“^y and discourage further thoughtfulness Family 
oickenng u not heard m homes where tolerance, grai- 
and Belf.<ontroI are cultivated 
the dinner table is the center of family social We 
provides a good training ground for leammgeto- 
Vette Everyone should come punctually to 

Mould be neatly dressed— the men and boys mtn 
“ats and collars on, the women and girls without hair 
'’“ws or aprons One of the boys should draw ms 


seat of a bus or street car, stretching the feet mto the 
aisle for others to tnp over squeezmg m ahead of 
otliers in line at a ticket window, tossmg trash mto 
the street, park, or school yard, pel) mell rushing or 
gathering in a ^ot m street or hallway 
If two or more persons meet in street or comdor 
and wish to talk, they can walk together for a while 
or at least step to one Eide A bc^ will, of course, 
walk in the direction a girl is going 
It is a girl s place to speak or bow first when she 
passes ft boy she knows If the two are good fneads 
a^e girl has not happened to see him, the boy may 
greet the girl but never by calling loudly to her 
No one should call out a fnead e name m a public 
dace Nor is it polite for a boy to stand m front of 
8 house and whistle or sit and honk an auto- 
mobile hmn for her .... „ 

When ft boy IS with a girl m the street, he walks 
on the side nearer the curb This cust^ goes back 
to days when there were no sidewalks and the clwnest 
sod mfest i*ice to walk was as close to the build- 
ines as posaWe If a boy is with two he still 
bdongs on the outside and not between toem 
Tb^ are some of the courtesies expected of a 

orabov He lifts (do not say ‘tips ) his hat when 

^^ks to a woman or she speaks to him, when 
*^'k»Tinih him creets a woman, when he meets or 
when a woman with him spe^ 
J^nJLerby He takes off his hat when he enters 
I r^oK hotel or club elevator in wbch there are 
He does not wear a hat m a house or s^ool 
He rises when a woman cornea mto a mom 
J^ nses from her chair, and stands untU she 
for a woman who is with him 
f vSicle but he precedes her m stepping out 
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A girl should give a gracious ‘Thank you” to one 
who offers her a seat, picks up her paper, or holds a 
door open for her. She ■niU not e\'pect a man of her 
acquaintance who happens to enter a street car or a 
bus with her to pay her fare, but if he does so, she 
win not protest against so Email a favor. 

In Theater and Restaurant 
In assembl}' hall, church, theater, and other gather- 
ing places one should avoid unnecessarilj" passing in 
and out in front of people; arriting late and leating 
early; laughing and tailing during lecture, play, or 
concert; putting the feet on the seat in front; ap- 
plauding at the wrong time or noisily or too long; 
rattling papers; tapping the feet or humming when 
there is music; crunchmg nuts or munching chocolates 
during a performance. A girl wearing a large hat 
must remove it for the sake of those behind her. 

When a young man enters a restaurant or confec- 
tioner’s shop with a girl and there is no waiter to 
conduct them to a table, the man leads the way, chooses 
a table, offers the girl the preferable seat, and pulls 
out her chair for her. If a waiter leads the way to 
the table, the man walks at the girl’s side or just 
behind her. The man gives the order after consulting 
the girl. A thoughtful girl wiU consider her host’s 
rneans in deciding what she will have but uill not make 
him feel that she is stinting herself. The tip should 
be 10 to 15 per cent of the bill, or somealiat more 
if the seirice has been exceptional or much sendee 
has been required. 

In Any Public Place 

It is crude to address strangers as "Miss,” "Lady,” 
or “Mister.” If it is necessary to use a title for some- 
one whose name 3'ou do not know, say “Madam” or 
'"tjir.” It sounds more sincere to sax’ “I’m sorry'” if 
you inconvenience a person than to saj' pompously, 
as manj' do, “Pardon me.” When you must pa^ in 
front of someone, say “Excuse me.” 

There are unsightly acts that no considerate person 
will perrorm in public. Gum chewing is one. The 
faces a chewer makes are not attractive; the sound of 
chewing is not pleasant; and the odor of gum is of- 
fensive to man\'. Spitting is both unsanitary' and 
repulsive. In blowing the nose, the handkerchief 
should be used quietly and inconspicuously'. Digging 
into the ears and clearing the throat loudly' are as 
uncouth as scratching. Cleaning finger nnilg in public 
is no more excusable than brushing the teeth at a 
public foimtain would be. These operations, like 
hair combing, are part of one’s toilet and should be 
attended to in private. Girls should do their primping 
in bedroom or dressing room for the same reason. 

How to Make Introductions 
When y'ou introduce two women or two men to each 
other, address the older one or the one in higher of- 
ficial position first. Eor example, speak to your 
teacher first in introducing a new pupil. “ JEss Marks 
this is Helen Fry'.” Address your school principal first 
in introducmgy'our father— “Dr.'Southem, my father” 
— ^unless your father is considerably older. When the 


two persons are of the same se.x and about the same 
age, it does not matter whose name you give first. 
But in introducing a man and a w oman or a boy and a 
girl, the woman or girl must be addressed first, unless 
the girl is x-ery' y'oung and the man elderly' or dis- 
tinguished. Introducing two of y'our older sister’s 
friends, y'ou might say', “jNIiss Cape, do y'Ou know Mr. 
Mantle?” With your schoolmates, y'OU would be less 
formal, “Freda Bay’, Carl Hy’de.” You introduce a 
new school friend to your parents at the first oppor- 
tunity. “^Mother, I want to introduce Carol Dane to 
y’ou” or "Father, this is Harold Hunt.” 

Many' forms of introduction are used, but the names 
alone are sufficient if said graciously’. Be sure to 
pronounce them distinctly'. Commands like “Jleet 
Miss Smith!” and “Shake hands with Bill Brown'” are 
not polite. “Let me make y’ou acquainted with” is bad 
English and bad form. “May' I present” is too preten- 
tious for any except e.xtremely' formal introductions. 

You may’ respond to an introduction with “How do 
X'ou do,” or “How do you do, Mrs. Brimm.” Do not 
say' “Pleased-to-meet-you.” If you are introduced to 
someone y’ou liave heard about, y'ou may’ say, if it is 
true, “I’ve wanted to meet you” or “Jack has told 
me about y’ou.” 

Boy'S and men when introduced to each other ^ 
and shake hands. When introduced to a girl, they rise, 
but they’ let the girl decide whether or not to shake 
liands. A girl ne^ not rise when a boy or another 
girl is introduced to her. She does rise when she is 
introduced to an older woman or to any’one in her 
owm home; also when a much older man is introduced 
or whenever the introducer is an older woman. A 
y’oung girl will not take the lead in shaking hands 
when introduced to an older woman. 

Wlien an introducer adds a few words after an in- 
troduction, it is easier for two people to start a con- 
versation. “Donald has just been transferred from 
Central High,” “Ex'e skates as well as you do. Jack. 
Whoever thinks of something appropriate to say' after 
an introduction may' say' it, but young pieople usually 
let older persons open the conx'ersation. 

When two persons hax'emet and talked fora while, 
one may’ say’ upon leax’ing, “I am glad to hax’e met 
y’ou.” The reply’ to such a compliment may’ be 
“Thank y’ou,” with a smile, or perhaps “I hope ITl 
see y’ou again” — ^whatex’er seems natmral. 

Entertaining Guests _ 

When X’OU hax’e guests, your wish is to gix-e them 
pleasure and make them feel at home. You xvill see 
that they hax’e comfortable seats and any'thing they’ 
may need; and y’ou xviU lead the conversation to topics 
which are of interest to all. It is rude to talk with one 
guest about happenings the others know nothing about, 
so that they feel left out. Your mother, because she 
is the real hostess, xvill make a point of greeting your 
friends who come to the house, even though you may 
be going out with them at once. If y’our father is 
at home, he wiU like to speak to them, too. 

Visits of sex’eral days made by' younger high school 
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girls sod boj'S lo one 
soothers homes are 
arranged by their 
mothers Older bojs 
and girls may write 
an iimtation in their 
mother a name for 
(lample Mother 
withes me to inMte 
joQ to spend Fourth 
of July veek-<nd with 
us Can you come 
Fndaj afternoon and 
stay until Monday 
morning? 

The young jicrson 
» ho is expecting a vis- 
tor w 11 not !ca\e all 
the preparations to be 
made by his or her 
mother A girl will see 
that the guest room is 
(eady— fre'h Imeo on 
the bed a fre'h scarf 
on the dressing table 
and hand towel bath 
towel and wash cloth 
h d out for the vi<i 
lor The young host 
or hostess will see that 
the guest has an o|v 
portunity to do the 
things he or she likes 
to do and w 11 not plan 
paatunea just for his 
own pleasure Most 
'Tsitors especially en 
Joy the amusements 
they do not have at 

BelngaCuMC 
The visitor who 
goes calling should 
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A WELL ARRANGED PINING TABLE 



Amh suitable hours ’’VJT'S'iuMhrr 54?. _p« 

‘od should leave be- S«5' w«i c« me >J«i( • •»? * -w' 
f^emealtimeap *-«niB.iud.s a.r. to.h.-.t* 

PKaciie, He should 

“od out whether his stay is interfenng with the plana taaes ciuo , 

7ito or wishes of the family The house guest bter A »n ^ a boy docs not leave clothes and 

"ho will be mvited again is the one who is I^P* ®J!]l^ttered^around h s room 


. .rtrlea which wiU have to be forwarded 
„„„ “ "J “ ” „ rf h„ „on. J Ihm ... n. 

not leave clothes am 


! mvited again is the one wno is ^ ai.~ 

wmmg to meals accepts the customs of tte *•>««*“* take a g ft to the r hostess or young 
Whold cheerfully is polite to aU members of fte though this is not the only w ay to show 

'‘rally doeg jQt forget to bring necessary to let fnend ^ jook well to seed a gft 


‘fhcles helps when possible with household duties 
‘ihout gPttng in the way does not urge son or 
“‘“ghter to do something against the parents wishes 
« JM not use a towel for a shoe poll her or in M>y 
way damage the belongings of the house 
37 « 1 ttle trouble as possible does not stay be- 
'““Q the tune set and does not go away leaving gai 


appreewUOT - ^ ^ oflenng a payu.ci.. 

ately after however to 

for bospit^ty ^ both to the hoste«e (the 

wnte a fetter of P}\ b ygr takes her place) and 

mother of the famly or wb«m^ 
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RIGHT AND WRONG WAVS TO HOLD KNIFE AND FORK 



1. This Is wroog. The knife is gripped in the fist end the fork is held tines up with the fingers in the wrong position. 2. The correct 
way. 3. Children often hold knife ond fork this way before their fingers are strong enough for the correct method. 


This is called a “bread-and-butter letter." It may be 
brief, but not stilted or formal. It is well to recall 
some speciallj* enjoyable feature of the visit. 

Behavior at Dances 

When a young man in^ntes a girl to a dance, he 
dances the first and last dances with her and one or 
two more, at least. He introduces to her his friends, 
who, if they are polite, will then ask her to dance 
with them. He keeps an ej’e out for her to see that 
she is not left vdthout partners and that she is not 
embarrassed by havdng to dance with one partner for 
too long a time. 

When the cutting-in plan is followed, a boy goes up 
to a couple on the floor, touches the boy on the arm, 
and asks if he may cut in. He has, of course, been 
introduced to the girl, or a friend comes wth him and 
introduces him. The girl’s first partner thanks her 
for his dance, and she saj-s, “I enjoyed it" or some- 
thing else pleasant. He does not cut in again until 
she has another new partner. 

A man never leaves a girl alone on the floor at the 
end of a dance. If someone else does not claim her, 
he takes her to a seat near friends or wherever she 
asks to be taken. If no one cuts in for a long time, 
the boy may make Ids partner more comfortable by 
stopping and introducing one of Ids friends to her. 

■nTien arriving at private parties, guests speak to 
the hostess as well as to the son or daughter or vis- 
itor for whom the entertainment is given; when leav- 
ing, they seek out the hostess and mention the pleas- 
ant time they have had. When chaperons act as host- 
esses at school parties, they are thanked for their 
part in the affair. Girls or boj's who planned the en- 
tertainment pay the chaperons the courtesy of intro- 
ducing their guests to them. 

Boys and Girls 

Friendships between boys and girls are jollier when 
both take care to learn what is fitting in social life. 
Young people should realize that a boy and girl who 
sit by themselves during a party, or dance together 
continuously are being rude to others in the group. 
Each should be too considerate of the other to urge 
any action that woidd bring family disapproval or 
would be an infraction of school rules. 

WTien a boy pays a girl an attention, such as invit- 
ing her to a ball game or a dance, she does not thank 
him for the entertainment as if he had done her a 


favor, but she does let him know that she appreciates 
his courtesy'. She may say when they part, “I have 
had a good time this afternoon,” but her good spirits 
and interest have .shown her enjoyment long before. 
WTien a girl is with a young man, she should let him 
take the lead in attending to arrangements and not 
be too quick to take matters into her own hands or do 
things for herself. If her escort does not know what 
courtesies are expected of him, she can often, with- 
out appearing to criticise, give liim a suggestion; for 
example, “Will you hold my coat for me, please?” 
when she starts to put on her wTap. 

A boy who wishes to give a girl a present will se- 
lect something simple — candy, a book, a photograph 
album, flowers. It is in bad taste for him to offer 
presents or entertainment that he cannot afford, and 
a well-bred girl will discourage his doing so. She will 
prefer violets he has picked in the woods or a few 
garden flowers to extravagant purchases. 

Games and Good Sportsmanship 
Many believe that there is no better way of judging 
a person than by' play-ing a game with him. The 
“poor sport” lacks both manners and character. Good 
sportsmanship calls for fair play; strict observance of 
the rules; acceptance of x'ictory' without crowing, and 
of defeat without ill humor. It is poor sportsmanship 
to make many excuses for losing; to try to rattle 
play'ers on the opposing team by jibes; to put the 
blame for defeat on a partner; to accuse the referee of 
unfairness; to ask to be let off a penalty' because "you 
didn’t know it was against the rules.” Politeness sug- 
gests that visitors be allowed first turn in a game; 
and boys give girls this privilege if the rules permit. 
In any' game, one w'ho unasked tries to teach others 
is usually unpopular. Those who let their animation 
become rowdiness are ill bred. 

Setting the Table and Serving the Meal 
A table is set with the knives and spoons on the 
right side of the service plate and the forks on the 
left, except the oyster fork, which is placed with the 
spoons. The piece of silver first needed is put fa^ 
thest from the plate, and others in the order in which 
they will be used. The dessert silver is not put on 
the table until needed. The glass is at the head of 
the knives; the bread-and-butter plate at the head of 
the forks. The butter knife (“butter spreader” is not 
polite usage) is laid across the bread-and-butter plate 
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HANDLING SPOON AND 


^ ETIQUETTE 

^ththelandletowardtheuscr Napkinsarekxionthe wily a few times and wiU not attempt to entertain 
service plates Candles m tall candlesticks may beset a large number for dinner 
on the table when artificial light IS needed Doilies All dishes are offered and plates removed from the 
and runners may be used for breakfast and luncheon left aide of the person who is being served Coffee 
but a tablecloth should alwaj-s be laid for dinner cups are set down at the right and glasses refilled on 

Properly the napkins are on the service plates at that side A question of service can be decided by 

the start of tbe meal but when ’ 

a hostess is doing her own serv 
uig she will havetbe first course 
—possibly grapefruit fruit or 
fish cocktail or soup — in its 
container on each service plate 
rten the guesta come in The 
napkins are then laid on the ta 
lie beside the forks Service 
plates are never used after the 
soup course 

Approved service today re- 
quires that dishes of food be 
kept off the table The meat al 
ready carved and the vegetables 
are handed around for each 
guest to help himself 
The woman at the right of the 
ho*t 13 served first hers being 
tbe place of honor Service pro- 
around the table clock 
The practise of eerving 
the hostess first so that she 
“ay see that the dish has been 
properly prepared is giving way 
the politer custom of offer 
food first to a guest 
As each used plate is removed 
at the end of a course a fresh 
^ for the next cour«e is put 
ooTO. Plates for hot courses hofiWs' 
are heated The approved prao- 
tw a to have only one plate 
rnnoved or brought in at a time A tray is used only 
' f the sugar and cream served with coffee or berries 



asking oneself what method will 
cause the diner the least mcon 
venience 

Before the dessert course 
everything is removed from the 
table except glasses and nut 
dishes As each dinner plate is 
removed a dessert plate holdmg 
a doily a finger bowl half filled 
with water and a dessert spoon 
and fork is substituted The 
guest slips the doily and finger 
bowl onto tbe table near his 
plate He may put the dessert 
spoon and fork one on each side 
of his plate The dessert is then 
passed and each person helps 
himself If there is no maid 
tbe hostess sometimes serves the 
dessert plates at tbe table or the 
plates contsmmg tbe dessert are 
served from the kitchen After 
dinner coffee m small cups may 
be serv^ at table with or fol 
lowing dessert but a popular 
custom IS for the hostess to 
pour it m the living room after 
the meal 

Manners at Table 
All rules for eatmg have rea 
sons back of them which you can 
usually figure out for yourself 
For example when cutting meat 
we hoW a fork loosely with the first finger ^mlmg 




The hostess who has no maid can simplify aervice it as When you have cut a piece of 

- - 

^ the left hand tmea down « ‘he 

than one piece of meat at 
Jiasly and never ^ not cut with 

• bufe we^^“ * . ,,5- tnife and fork are laid 

pkte not prop,*.! .E»n.l Ih. 

*«**“**', ...tfnrruttme only Spoons are used 

^L^is^edfor^tmg^y, 
f<* liquids cereals ( for vegetables 

a few But do not do any of the 

ftar these use a fork omy 


jed still not clutter up her table with food or keep 
ber guesta busy passing dishes or cmnimt the atroci 
of stacking and scrapmg dishes at table She 
tsahave at her right a serving table and set the mam 
warse dishes on it after handing them (her dacglitCT 
do this) to have them near if she offers second 
bdpings She may even serve the plates from this ta 
bb' Plates filled in the kitchen Ua room stjde 
not as appetising aa they might be Two dishw 
‘ s tune rnay be removed when there is no servant 
‘»d tehshes may be set on the table Other sbt^ 
which do not spoil the appearance of the taw 
slov enly may be employed such as puttmg the 
on the table with the mam course 
.'“ther a meal is elaborately served with butler 
^footman or served simply with no servant sm 
„ be quiet with no feelmg of hurry ^ 

*frantles8 hosKss will plan to get up from the toWe 
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following things with your fork: pile vegetables on the 
tines on top of a morsel of meat; take more food on it 
than you can eat at one bite; hold it filled with food 
on the waj’ to your mouth while you talk; use it to 
make hills and valleys of j-our food. 

Among the few foods that have to be eaten with fin- 
gers are olives, potato chips, burr artichokes, com 
on the cob, and ordinary sandwiches; it is better, 
however, to cut sandwiches in halves before taking 
them in the hand. Peaches, apples, and similar fmits 
are pared, then cut into small pieces, and eaten with 
the fingers. After eating, one dips the fingers, of 
one hand at a time, in the finger bowl. Well-bred 
persons will not take up bones in the fingers except 
small ones of chickens or birds, and then only when 
the occasion is veiy* informal. 

Fruit pits are taken from the mouth in the cupped 
hand and dropped on the plate as unnoticeably as |K)s- 
sible. Cooked fruit pits may be taken from the mouth 
with a spoon. A fish bone maj' be drawn from between 
the lips with the fingers. Rather than hide your face 
beliind a napkin while j’ou remove some tenacious ob- 
ject from your mouth, it is better to excuse yourself 
from the table for a few minutes. The white flag 
method makes a person unpleasantly conspicuous. 

Bouillon is first sipped from the spoon, then drunk 
from the cup. Soup is dmnk from the side of the 
spoon, and the spoon is dipped away from one to pre- 
vent dripping. Coffee, tea, or other beverages are 
not sipped from the spoon at any time. The coffee 
spoon is laid on the saucer, not left in the cup, pos- 
sibly to be knocked over. 

Other Details of Table Manners 

When you sit down at the table, you immediately 
take up 3-our napkin. Do not unfold a large one com- 
pletelj', but lay it across j-our knees folded once or 
twice, according to size. Lift only a comer to 3-our 
mouth. If 3'ou are a guest, 3-ou need not refold 3-our 
napkin at the end of the meal. Push it neatl3' imder 
the edge of x'our plate as you get up, but not before. 
A used and crumpled napkin is not a pretty sight for 
those at the table. 

Never butter a whole slice of bread and bite into 
it, leaving teeth marks. Break off a small piece, but- 
ter it, and then eat it. Other table practises to avoid 
are these: blowing on food or liquid to cool it; lo llin g 
with elbows on the table; sa3-ing mdel3', “I don’t 
like that,” when a dish is offered. You can take a 
little of the food on 3-our plate, even though 3-ou do 
not intend to eat it. If many dishes are sen-ed, 3-00 
may refuse one -with a “No, thank 3'ou,” without fear 
of wony-ing 3-our hostess. If you want a second help- 
ing and it is offered, do not hesitate to take it. 

Perhaps the worst manners at table are eatmg with 
the mouth open, swallowing noisil3-, gulping water, 
and gobbling food in large mouthfuls. These actions 
sugge^ that the eater is thinking more about his 
appetite than about the company he is in. 

If you are in doubt about what to do at the table, 
3-ou can usually look around and see w-hat others more 


experienced are doing. If 3'ou follow 3’our own 
judgment as to what is natural, convenient, and un- 
likel3' to offend, 3-ou are not likely to go far wrong. 

Some Principles of Dress 

George Washington as a bo3- copied a set of “Rules 
of Civilit3'” to guide his conduct. (Some of these are 
listed in the article on Washington.) The3- are just as 
sound toda3- as w-hen the3' were written. One of the 
rules about dress ssiys: “In 3-our Apparel be modest . . . 
Keep to the Fashion of 3-our Equals such as are cir-il 
and orderl5' w-ith respect to Times and Places.” 
Shakespeare too had e.xpressed the importance of this 
phase of etiquette w-hen he had Polonius 533-, “The 
apparel oft proclaims the man.” 

Care about one's appearance shows a regard fer 
others and a respect for oneself. And the assurance 
of being w ell-dressed gives self-confidence. Here are 
some of the things that w-ell-bred people are most 
particular about: clean faces, finger nails, teeth, 
underwear, outerwear, and handkerchiefs; clean, 
neatl3' arranged hair; well-polished shoes; and un- 
wrinkled stockings. 

Dressing for dinner is a custom which has come 
about, because freshening the appearance tends to 
frc-chen the mind too and to put one in a more sociable 
mood. Even w-ashing the hands and brashing the 
hair help, and no one should fail to do at least this 
much before coming to the table. 

The first principle of being w-ell dressed is to be 
suitabl)- dressed — to consider, as Washington said, 
“times and places.” A girl in a velvet or rufil3' dress 
at school looks as much out of place as a bo3' in over- 
alls w-ould at a part3-. On a r3in3- day the w-ell- 
dressed person w-ears clothes intended to stand the 
rain. A fanc3’ hat does not go well with a tennis cos- 
tume. Some noticeable inappropriatenesses are high- 
heeled sandals for walking or school; man3' pieces of 
jew-ehy-; harshl3- colored ties; highl3' scented perfumes. 
Young girls should avoid conspicuous make-up, for 
their greatest charm lies in their freshness. 

What to Do WTien Traveling 

The good traveler goes his wa3’ quieth-, does not 
put others out, does not make fun or complain of un- 
familiar customs, and does not deface property with 
his inih’als or damage it to collect souvenirs. Only 
those w-ith little knowledge of the world feel that thev- 
must talk w-ith their seat mates in bus or train. K 
by chance an incident leads to conversation, the 
bred person does not allow it to become personal and 
is slow to suggest an e.xchange of names. 

A young woman traveling alone will be very careful 
about encouraging an3' attentions on the part of a 
man, because her attitude may be misunderstood and 
lead to embarrassment for her. She will not let a man 
who happens to be throw-n with her on a trip pa3' for 
her meal. She can say, “1 think I’ll dine later on,^^ 
or "Thank 3'ou, but I’d rather pas' m3- own check.’ 
It is a mistake in traveling to seek information from 
a stranger. Train conductors, station agents, and 
other authorized persons are the ones to consult. 
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A «om3D or iprl ependmc U e n gl t in a etee| ug 
car usually unclre««cs m tl e bcrtli before go ng to tl e 
dnMutg room m pajamas and robe or kimono Some 
prefer to cliange in the dre^mg room if it b not 
troirded It is important to stay in the dres« ng 
room only a short t me to take up as httlo room as 
possible mth bag clothes and toilet articles an I to 
leave basin and si elf tidy It is best to take only a 
email cose or bcking tliat to gather up your to let 
uecessar es m a to lel or toilet kit 
When the Pullman porter offers to brush you off 
Dear tl e end of the trip I c is usually g ven 50 cents 
for a night tr p or 2o cents for a day tnp The fee 
for the redcap or station porter u act by the ata 
ton It ranges from 15 to 25 cents for each bag 
When traveling by air 1 ne tl e paa&enger has her 
teket venSed an 1 1 er luggage wc ghed end checked 
at the airport term nat SI e receives a boarding pass 
for the proper fligl t Meals and snacks aboard are 
free of charge Air line employcea are not tipped 
Proper Procedure Iri a Iloicl 
As eoon as people arriving at a hotel have made in 
guinea about a room they register Anomanwntea 
MiaEveGarden or Mrs I M Adam eiacetbis 
BBOl signature but an identification only A man 
I M Adam or if he is nith his wife 
Mr and Mrs I M Adam Many hotels now use 
md viilual registration cards On these you wntc your 
■treet address as well as city and state butmadedc 
feiLter you omit the street and number unless they 
»re required 

The bellboy who takes the baggage up to the room 
a minimum tip of 25 cents and more if there 
le erel bags For other services such as del v 
«iag a package he usually gets 10 or 15 cents The 
lee for tl e chambermaid is left in the room It may 
^ount to a quarter a day or a dollar for a week 
The card of rules in the room tells whom to call for 
*f*’'*l services and specifies the check-out hour 
AlUt this hour guests are charged for an extra day 
n'hen ready to leave a hotel you may call a bell 
to lake your bags to the door wh le you stc^ at 
he cash et s vnndow to pay your b ll The t p to a 
w dnver for a short haul may be 15 cents with 10 
" ‘3 per cent added to a bill of a dollar or more 
m t pping vary from place to place It is ® 
^ bie pract ce to inquire about them from fr ends 
^ DD VIS t ng a strange city 
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Etna Moont Two hundred miles almost due 
EOuth o( Mount Ve uvius on the ea°tem coast of the 
island of Sicily towers the burning mountain of 
Etna It u older than Vesuvius much higher and 
grander though less frequent an its erupt ons More 
than 80 eruptions of Etna are on record the earl est 
about 479 sc In 1169 ad 15 000 inhabitants of 
near by Catania were destroyed and again m 1669 
some 20 (XX) perished In the last hundred} ears there 
have been more than a dozen major erupt ons The 
great eruption of 1892 lasted six months The erup- 
tion of 19^ while less violent than many others 
caused an immense amount of damage 
In spite of these terrors villages and farmhouses 
nestle close on the broad expanse of Etna s flanks 
The nch soil formed from old volcamc eruptions 
tempts people to take advantage of its fertility The 
mountain rises through three zones First comes the 
cultivated region to about 2 CXX) feet where date- 
palms bananas oranges lemons ol ves figs and al 
m^ are grown Next is a wooded region planted 
with foresU of chestnut cork beech pne maple and 
oak. This contauiB a famous chestnut tree one of 
the largest and oldest trees m the world formed by 
seven trees grown together and 163 feet m 
ence Al about 6 300 feel from the base of the moun 
Sm begina a dreary waste of black lava ashes and 
sand meted through a large of the >eat with 
tnow A volcanic observatory 9 076 fwt above t^ 
M was built mJ 880 This is the h ghest inhabit^ 

f . . V 3 90 miles in circumference 

SSlSl Moibdlo .»™pt.»ot.l..S„..n 
of Korn.. 

‘=5Sy w^ft' hm. Of . fpl' 

greatness u^-e_the Etruscans or Tyr 

'"iSiir » of It"? io» to pto>I«r ly .od power 

‘nddlerace ^ from the stage of his- 

llJ'KStSSioyUo” '»« ■“ 

OTgmandavJizatiom and 

Tie Etroscans social religious 

Sd ^ma2‘rnd''’stdl 

ssrverofihS..io^.or5,„.r.‘S 


m the veins ^be ° ^tten wd 

y IS like 6 book t . disappeared 

^ Their J‘«''f '^”t?ons has Len only par 
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ancient buildings and monuments, — most of all in 
their tombs, — can we read then puzzimg but fasci- 
nating story. 

As we see them in the pamtings on the walls of 
their tombs, the Etruscans 'were a short thickset 
people, fond of rich garments of graceful hues and 
bnght colors. Their reh'gion was somber and m3’s- 
tenous, and they dwelt much on the life after death; 
but thej' were fond of good living, games and amuse- 
ments, dancing, music, and the theater. The women 
were noted for then rich jewelrj-; golden wrcatlis and 
coronets, brooches of delicate ^gree work, long ear- 
rings, massn e necklaces and bracelets, nnp of beauti- 
ful design and manj- other articles of adornment, 
together with mirrors of polished bronze, have been 
found in then tombs 

Weapons and other implements, beautiful va'es, 
and statues of stone, bronze, and terra cotta show 
that the Etruscans were skilled artisans. But they 
had httle ongmahtj’, most of then work being imi- 
tated from that of the Greeks 

It is thought that the Etruscans were a seafaring 


people from somewhere in or near Asia ABnor As 
early as 1000 b c. we find them settled in Italjn be- 
tween the Amo and the Tiber, in the district which 
corresponds roughly to modem Tuscany At one 
time their rule embraced the greater part of Italy ia- 
cluding Rome. When the Tarquins were expelled 
from Rome, about 500 n c., Lars Porsena of Clusium 
sought in Tain to reestablish the Etruscans. 


Driven from Rome, the Etruscans sought power 
in other fields. They already controlled the com- 
merce of the Tjirhenian Sea on their western border, 
and now thej’ strengthened their naval power by 
means of an alliance with Carthage against Greeca 
But in 474 B c. their fleet was destrov ed by the Svva- 
cusans, and from then on their power rapidlv’ declined 
The Gauls overran their countiy, and their strong 
southern fortress of Veil fell to Rome after a ten 
years’ siege (396 B c.). 

'EucvlI'p’tuS. Next to the Douglas fir and the 
giant redwoods of the American West, the tallest 
tree in the world is Eucalyplus regnans of Australia 
Tlie largest one ever measured was 346 feet high. 
The tallest Douglas fir measured 3S0 feet, and the 
tallest redwood between 359 and 36S feet. 

The eucalvptus is the dominant tree in Australia 
and has been widely planted in California {see 
Australia, section “Plants and Animals”). There are 
more than 350 species, ranging from forest giants to 
the small eucalv plus bushes so common in California 
The trees shed their bark but keep their leaves 

Most species 
are valuable gum 
trees The wood i= 
tough and durable, 
and is much used 

for ship- and wharf- 

buildmg because it 
resists decay in the 
water. It takes 
a high polish and 
so is valuable for 
interior finishing. 
Certam eucalyptus 
trees j'ield a 
gummy sap, from 
which tannin is ob- 
tained. The inner 
bark of some 
species consists of 
verj’ tough long 
fiber, used for 

rope-making> 
paper, and thatch 
The leaves, whmh 
in many speefe 
turn edgewise to 

theEun,fumthtbe 

eucalyptus oil 
(eucalv-ptol) used 
in meicine for ita 
germ-killing and stimulating propertiK. 

The name eucalyptus comes from two Greek u’ , 
meaning “well covered,” referring to the abun 
foliage. Because this enormous leaf area ^ 
them to evaporate into the atmosphere t e 
quantities of water absorbed bj' their roots, euc 
tils trees are often planted in swamps, wnic - 
help to drain. It is this faculty for drying up 


THE GIANT TREE THAT GROWS FROM THE PIGMY SEED 



yo«?and*'Th«e'marTelonofHi»°? ® ^'*'1 so Imj- that several hundred vrould scarcely fill the palm of 
picture on the left. Below yon s?e the taatnre within the tree’s cnplike fruit, shown at the top of the 
piciure on lu neiow yon see the frmt. flowers, and leaves as they crow on the tree. The eucalyptus 
iree at ine right is of the kind known as the “Red Gum " 



quito marshes and not their sharp odor nhich haa 
prea them renown as a defense against makna 
The eucalyptus group belongs to the myrtle fara Ijr 
Among the mo't common species are the blue gum the 
manna gum the jarrah tree the peppermint tree an I 
the SB-amp mahogany The blue gum is the most im 
portant timber tree introduced into California It has 
been planted estensively in Texas to reclaim saamps 
The eucalyptus is best adapted to scmitropical and 
»srra temperate regions More than 70 species hsxe 
been grown sueces'fully m California an I ll e f^uth 
we t ahere they are used for ornaments windbreaks 
build ng matenal and fuel Rons of them are plant- 
ed along many of the roads and railroads 
Eucen'ics The science of eugenics has been widely 
deSned as the study of passible nays to improsc man s 
inherited qualities Eugenicists assume that certain 
types of mdinduals inherit aoeialty desirable charao- 
ten tics They propose to increase the number of 
such superior people and to decrease the number of 
thosetheycall inferior ’ In practise they concentrate 
npoacontrollmg the feeble-minded the diseased and 
the cninmal ^Iethods generally advocated hate been 
segregation birth control and atcnliiation 
As early as the Cth century c c the idea of eu 
pa caw as expressed bj the Greek poet T^cognis The 
Spartans practised eugen e measures TUto suggested 
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applying to mankind eome of the methods used m 
breeding plants and animals Eugenics as a sc ence 
dates from 18^ ahen Sir Francis Galton coined the 
term llie modern eugenics motement grew out of 
intensive research n hereii ty (See also Hered ty ) 
EUPllRA'res (H-fraUi) RIVER The longest nver 
of aestem Asia is the 1 700-imle Euphrates It nses 
ID hi^ mountains of eastern Turkey crosses eastern 
Syna and then flows southeastward through theentire 
length of Iraq In Iraq s hot dry climate it loses 
much of ito wafer through evaporation and by diver 
aion for irngstion It is navigable only by flat- 
bottomed nver boats The Tigris its twin nver to 
the east runs almost parallel with t Fnallythetwo 
nters merge m a swamp to form the Shatt-el Arab 
which flows into the Persian Gulf Both the Tigns 
and the Euphrates carry a heavy load of silt and 
have bu It up a great alluxial plain The shore of 
Uie Gulf IS today more then a hundred imles farther 
south than it was in ancient times 

The land between the two rivets was an early cen 
ter of cinliraton celled Mesopotsiiua (see Babylon 
Babylon a and Assyna) In the 13th century its irn 
gal on sy stem was destroyed by the Alongols and the 
nch plain aga n became desert and manh In spite of 
eome modern irngal on orks its ancient fertility is 
not yet entirely recovered (See Iraq Tigris Kivcr ) 


EUROPE— A/ot/i^r Laud of the MODERN WORLD 
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*^tld inachievement and 
“fluence Their accom 
pushniMita m acience 
»rt Lterature politics 
and economics surpassed 
those on any other con 
taent In the last four 
ImJMd Euro- StiJ'lK.r'J"" 

spread their eul »"d Piipa. i« Ret*- 
“Mover the world Na- ^ 

tons founded by European colonists earned forward 
^l^dards and accomplishments of the motherland 
^ fint half of the 20th century saw Europe rav 
by two bloody and destructive wars Its cities 
blasted its factones shattered its capital ^>cnt 
farm lands laid waste Its people suffered im 
^ve^hment hunger physical and mental wounds 
“ torture Twenty milLon or more met death 
AL this devastat on has raised the question Can 
^toope come back? Can its peoples and nat ons re- 
H 111 »v ' leadership or even stand as equals 

^ the people of newer nations elsewhere? 

. 1 ^ the answer may depend upon the measures 
nl f V Soveraments and perhaps upon the outcoiM 
wars But in the end Europe s future shotJd 
just as d d Its past from the nature of ^ 
the character of the peopk who 
•European civiluabon there 


Europe is the second 
smallest comment Only 
Australia ranks below 
It IVith an est mated 
8 900 000 square miles 
“pSi'i'mVu” it IS less than half the 
•" sue of North Amenca 

and less than a quarter 
of As a 8 area It is 
really a penm'iula jut- 
, iKiti Ciipiu s- t ng westward from As a 

• ^LJ3K SJVto Sw?4« The two are together 
known as Euras a 

The name Europe is of As at c ongm It is de- 
_4 f ^^SemiUword ereb meaning evening 

tn ™ 1^! a » rndeS 

^r'^’^t^he Bgsag Im^follows old Russian 
nile In fte east tte 

pobtical divisions Th the boundary 

g^Ural Mouot^ of the Caucasus Moun 

on tL north the Caspian Sea on 

^ St Mediterranean and Black seas on 
the southeast tne the west 

the sooth and “n for its small sise m its 

Europe ^s ^jjtion It hes squarely 

”’f^he earth s great land masses When 
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EUROPE 

on one side and the greatest area of land on the 
other, Europe is found at the heart of the land hemi- 
sphere. 

Another favorable factor is its north-south loca- 
tion. The greater share of the continent lies in mid- 
dle northern latitudes. These latitudes have proved 
most favorable to man and his works. The}' contain 
most of the largest populations and most of the lead- 
ing nations of the past and present. 

In this strategic location, Europe has ready com- 
munication with the rest of the world. Land routes 
reach western Asia. Africa is but a short distance 
across the I^Iediterranean; and the most densely popu- 
lated part of North America lies directly across the 
Atlantic. Men have shortened the water routes to 
the Orient by cutting canals through the isthmuses of 
Suez and Panama. They have also linked Europe to 
other lands with air lines. 

Favorable Shape of the Continent 
A glance at the maps on later pages reveals that 
Europe is splendidly shaped to participate in world 
commerce. It protrudes into the surrounding seas 
like a slender, irregular triangle, tapering from Asia 
in the east to a tip in Portugal. Peninsulas sprawl 
into the seas and islands stud the waters. No other 
continent has so many deep indentations bringing 
the advantages of the ocean so near to every region. 
In the south, the Mediterranean and Black seas cany 
ocean traffic 2,500 miles inland. In the north, the 
North Sea and the Baltic also penetrate far inland. 

Only in Russia in the broad eastern base of the con- 
tinent is any spot 1,000 miles from the sea. Every 
part of western Europe lies within 300 miles of ocean 
travel. The long, indented coast line measures 20,000 
miles if only the important indentations are counted, 
and 50,000 or 60,000 if every little bay, inlet, and 
cape is included. 

The continent’s long, indented coast line has many 
harbors in bays and river mouths where the people 
have built busy ports. Some of the most important 
seaports have been constructed well up the rivers. 
Here they are more sheltered than if they were on the 
coast and more convenient to inland industries. The 
river mouths, or estuaries, are wide and deep enough 
for ocean vessels. The deeply indented coast line has 
also helped many peoples to develop great fisheries. 

Europe’s Peninsulas and Islands 
The largest peninsula is Scandina\'ia, hanging be- 
tween the Baltic and the Atlantic like a giant mitten. 
Opposite it, small Denmark juts northward. In the 
southwest, the Iberian Peninsula, containing Spain 
and Portugal, separates the Atlantic from the Medi- 
terranean. At the Cape of Gibraltar, it reaches within 
15 miles of Africa. Into the Alediterranean hang the 
boot-shaped Italian Peninsula, and the Balkan Pem'n- 
Eula, tipped by many-fingered Greece and its islands. 

Outside this coast line, but near enough to be count- 
ed part of the continent, are many groups of islands. 
The largest and most important are the British Isles 
in the northwest. The narrow English Channel and 
the North Sea separate them from the mainland, and 


for some 900 years have protected the British people 
from invasion. The islands also afford good harbors, 
tillable land, and mineral resources. Iceland, a large 
island of 40,000 square miles, 500 miles northwest of 
Scotland, is sometimes considered part of Europe. 

Other important islands rise from the ^lediterra- 
nean Sea, south of the continent. Among them are Sici- 
ly, Sardinia, Corsica, and the Balearic group in the 
western b.asin; and C}'pnis, Rhodes, Crete, the Ionian 
Isles, and Malta in the east. These islands and penin- 
sulas offered convenient stopping places when early 
Alediterrancan sailors learned to nangate the seas. 

Favorable Surface of the Continent 

The map of heights and depths on a later page re- 
veals that much of the continent’s surface is lowland. 
Europe has a larger proportion of lowland than any 
other continent. Its chief mountain masses run gen- 
erally cast and west in the southern half of the conti- 
nent. To the north of this mountain backbone, a plain 
slopes down to the coast of the Baltic and North seas. 

Westerly wnds from the Atlantic sweep freely east- 
ward over this plain, carr}'ing moisture far inland. 
Alost of Europ>e is thus supplied with abundant rain- 
fall and temperatures are moderated. Europe has 
none of the huge deserts found on other continents. 

Originally a large part of the continent was cov- 
ered with dense forests that supplied material tc 
build ships and homes. Today most of the wo^s ait 
gone; but they left a heritage of varied soils. A1 
these advantages give Europe the grwtest proportion 
of land fit for agriculture of any continent. 


Mineral Resources and Water Power 
Beneath the surface, the continent has rich store; 
of minerals. The most important are generous sup 
plies of coking coal and iron ore. Together they gift 
Europe the means for building modern manufacturing 
industries. Building stone is abundant. Alost otoi 
needed minerals e.vist in reasonable supply. The 
greatest lack is in petroleum. Only the eastern part; 
of the continent have productive oil fields. 

The mountain streams offer sources of hydroelectne 
power, and many have been harnessed — particular } 
in the Scandinai-ian highlands, the Alps, and jn Ita } 
This source of power is especially valuable iu coua 
tries where coal is scarce. After the second " ^ 

War, France undertook a huge dam and power plan 
construction program on the Rhone, designed to dou- 
ble French electric output. 

Europe’s Rivers and Inland Waterways 
This well- watered continent is drained by a netuor 
of rivers. Many are nai'igable for long distance, an': 
through the centuries, the people have improved t en 
natural waterwa}'s. They have dug canals around non 
na\dgable sections of the streams and have connecter 
various rivers to create e.vtensive waterway 
Europe’s river-canal sy'stems cany more valua 
cargoes than those of other continents. The natnga 
rivers connect agricultural, mining, and indu^^a 
areas with one another and with the seaports, j ^ 
boats haul coal, ore, other raw materials, and foo 
stuffs to the industrial cities. 



'li 









FROM LOFTY MONT BLANC TO A LOW DUTCH PASTURE 
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J 'g - "; ' ; - '^ ' Here are contrasts in altitude and living in Europe. M 

» -: r Blanc (15,781 feet) in France is the highest peak in tneWP* 

^:.V^.-; Snow fields cover it and glaciers ^5«:re 

•■— . < onix,atitsfoot,caterstosummerand wintervisitors. Tneo J 

. . farm, at the left, lies below sea level in the thickly .- 

Jrl ’ .. 'i^j^ySS' ^ . ‘;J Netherlands. The Dutch build dikes and ditches to _ 

;V,^ land of water and make careful use of it. The farm 

.'^.y * ‘-UW** serves as home, cheese kitchen, hay mow, and winter sta • 

. A^ ' } This farmer uses his milking machine in the field in summ 
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The hroad swath of blue on the bottom map shows thaffT^o a*t 4; » ^ 

the heaviest rainfall on high coasts and mountains Atlantic winds distribute abundant moisture across Europe, with 

«uis. me top map shows the rich vegetation that grows in the moist cHxnate. 
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The Rhine Bj-Stcm U the THE BUSY PORT OF STRASBOURG IN FRANCE 
most important This n^cr 
wd its connecting w atcnva}^ 
serve five leading industnal 
nstons ot western Europe 
and carry more freight than 
any other Other na ers flow 
mg west or north from Eu 
Topean industrial and com . 
mercial centers include the Ir 
^ine the Weser the Elbe *- ^ ' 

the Oder and the Vistula 
In Russia the ^.o^thDnna 
and the Pechora empty into 
Arctic waters and are froaen 
many months each year 
The Dniester and the Don 
carry cargoes into the Black 
Sea Europe 8 longest mer 
die \olga 1 nks central Rus- 
sian mdustnal areas with the 
Caspian Sea 

The Danube second nver 
of Europe forms a h gh i ay 
between central and eastern 

te.ffi;‘buU™l. Shl goo, .U Ch. w.y to tbo »<1 pote.j j.» 

BlMk Eti Nation! along Ita route ha« set op pol ti Eow » contmmuoal ona 

cal harriers to through traffic in recent decades .^A?\d*auale to tie together ao large an area 

Ih\era flowing into the Mcditmanean are mainly from thw ne ghbors by barriers 

short swift mountain streams The longest are the Regies patchwork 

Ebro m Spam the Rhone in France and the Po m o mwnta “ «a j nere aro p 
I tsly Though the Rhone is not nangable the Sa6ne of 

Eh«e valley has b«n an age-old land route ***Iif»nv facto which help to explam the histone 

Development of Land Tran.portatlon between different peoples langUAgM and 

Though the waterways are important they ate revealed by examnmg the physical 

dwarfed by the railroadam mileage and m the amount JJ* ihecimate and the peoples of Europe 

et cargo they carry The network of railways a^ *truclure weci 

highways is denser in the industnal west than in tw 

The easiest area for land travel is the brood 
lowland or plain But European engineers have eI‘»o 
threaded the mountams with roads and rails In rao«t 
of the mountain systems natural valleys pawses and 
depressions offer routes The Pyrenees between Spam 
tod France and the Caucasus in the southeast race 
the most difficult bamers Their passes are few ot« 1 
“8h but around the flanks of the ranges each has 
P“«ages between the mountams and the sea *^tem ade of the triangle is a uub 

M*t.,y ue,d, h.ve mau.M.d rout, W™ S“ “ I “S tmo* 

throughout the continent European countries have Mountains channel 

*■1! Ht tte ned to detod front, ei. and to movo tte u ,he Engb.h Ohame^ 

—! .1 n,en nnd nrun.t.on. quroMy par. " 

People CounCrie* and National Barrl^ fold ne nto mountains thro ^ ^ 

Europe 8 enei^etic and progressive P«opj!* i^ng irregular ^hen mov ements of the 

“^ide good use of the continent s resources N^cOT formed wne 

ttot with material achievement they have cre^ 

w have made outstanding advances m sc jowLmd m*s* „ .,-,a.n» of Europe 

“d education and have sought greater polit cal &««- Older Mount ' mountain 

-‘era and social justice . . ^ Kv T!irougho«te^ °S>ct™e 

European progress has however n..Fing weiiton Oldrange 

'Atonal nvalnes customs bamers language 


I On a map Europe pre ents a cnmpl 
I , cated pattern of land deeply scalloped 

Structure j, that form many pen nsulas But 
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The Climates 
of Europe 


v'Vl * . 

el^JtnVpI^irThe ?!iVo\Tra«°'ihroogh‘’rt'uMe‘l'’ A'rSIS'fo?" 

Where a terrace farm make! a firebralk fa the 

were th^.t up. The oldest European mountain s.^tem 
neible today n=fe' m the northttest. It runs acro'ss the 
northern parts of Ireland, \yales, and England, a^rxS 
^Gotland, and along the northn estem side of the Scan- 
dma.aan Peninsula. OriginaUy the si-stcm ertend^Jll 

sank beneath the 
ater. Geolo^ts caU these mountains the Caledonian 
^ em. from the Scottish (Caledonian) portion. They 
were formed onginaUy in SUurian and eArlv Devonian 
i™thp^*h* Geologj-). Inside the Scandina-rfan portion 
IS the broad, rock-based ma.ss of land call«i bp 
FcnnoScandian shield. 

The ne\-t oldest mountains lie along the southern 

th^Cmf A triangle. They were formed during 

the Coal Age, but only scattered parts of the original 
range remam Geologists caU these mountains^he 
H (TOynzan sj'stem, from an ancient name for a German 
portion. They are aL=o caUed the Armorican EoW W 
an old name for the province of Brittany 'They 
are now referred to as the central uplands. The ui 
lancL are foimd m southern Ireland, southern 
and ComwaU m England. France has rerSanfa^ 
Bntteny m its central plateau (the C4vemS and 
m the Vosg^to the east. Belgium andTrman? 
have the Ardennes, and Germanv has tbp tt ^ 

™d .be Sebwnezweld fflincfc FoLfriS 


In Czechoslovakia are the Ore ^lountains 
(Erzgebirge) and the Sudetens. Outljing 
remnants are found in the ileseta of 
Spain and in the Rhodope IMountains 
north of the Aegean. 

/Vfter the Herc3'nian sj-stem u as formed, 
the Urals were forced up against the 
eastern edge of the Russian plain. The 
plain itself is a vast resistant block called 
the Russian platform. 

I.ofty Younger Mountains of Europe 
Generallj' south of the Herc.vnian sj's- 
tem lias the j'oungest of Eurojie’s moun- 
tains, the .Alpine sv’stem. Its chief ranges 
are the Pj-renees, the ^yps. the .Apen- 
nines, the Dinanc -Alps, the Carpathians, 
the Balkans, and the Caucasus. The .Al- 
pine sj'stem was created b\' an immense 
upheaval w hich acted as though Africa had 
moved north and forced rocks up from the 
sea bottom against the European conti- 
nent. Most of the rocks w ere folded and 
jiiiiched into loftj’ mountains, but a few 
areas resisted folding. .Among them are 
the Hungarian and Rumanian plains 
.After the .Alpine range- were formed, 
a great Ice .Age overwhelmed Europe {sec 
Ice .Age). Thick ice cajis formed in 
the north and on the higher southern 
ranges. Erosion from moving ice cut down 
the higher jieaks and gouged out deep val- 
le.vs. Massive outwashes of water from 
edges of the ice left thick dejxisits of grai - 
el. sand, and mud over the ice-free land 
Chill winds blowing out from the ice car- 
ried dust and piled up thick deposits of fine-grained 
loess soil bev'ond the edges of the ice. 


iMosr of Europe enjo3-s a moderate 
and pleasant climate, generally favor- 
able to human life and agriculture. 
Uie on]3- unproductive land is in the more rugged por- 
tions of the mountain ranges, in patches of desert near 
the Caspian Sea, and a strip of cold tundra in the Far 

A Orth. 

. }Festem Europe’s climate is called marine, Ijecaure 
is greatl3' influenced b3’ the ocaan. Tlie .Atlantic 
along European shores is warmed b3' drifts of w arm 
water including the Gulf Stream. Therefore temper- 
atures are usuall3’ milder than at the .same distance 
north of the equator in North America, ileditcrranean 
lands have climates comparable to that of the Pacific 
coast of California, although they lie 400 miles farther 
north. In northwestern Europe the contrast is even 
more favorable. The British Isles and the North Sea 
coast areaboutasfarnorth as Labrador. But instead of 
having almost Arctic winters, these European localities 
Mve almost as high an average annual temperature as 
New York Cit3.’, nearl3" 800 miles farther south. The 
dinerence between summer and winter temperatures 
also is less in western Europe. 
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HoLstcbro, Den. 14,711 J 4 

Holyhead, Wales 10,6C9 G 5 

Honflcur, Fr. 7.7S3 H 0 

Horsens. Den. 35. 898 J 4 

Horten, Nor. 11,418 J 4 

Hcspitalct, Spain 10,223 H 7 

Hradec Kr^lovC*. 

Czech. 52,292 L 5 

Huelva. Spain tC3,C4S F 8 

Hnesca, Spain 121,332 G 7 

Hull (Kinj^ton-upon- 

Hulli. Eng. 200.0G8 11 5 

Hungary 9.204,709 L G 

HyCres. Fr. 15,020 J 7 

Ibiza, Balearic Is.. 

Spain 10.502 11 8 

Iglcsias. Sardinia, 

Italy 13.SG0 

Imperia, Italy 20.91C 

Ingolstadt, Gcr. 40.523 

Innsbruck, Aus. 95.055 

Inowroclaw, Fol. 35.80S 

Inverness. Scot. 28.115 

IpsTTich, Eng. 101.788 

Ireland 2.9G0.S93 

Inin. Spain 8.10S 

Issoudun. Fr. 11.189 

Italy 47.020.530 

Jaca. Spam C.251 


Jacobstad (Pietarsaani). 


J 8 
J 7 
K G 
KG 
L 5 
G 4 
H 5 
F 5 
G 7 

n c 

K 7 
G 7 

M 3 
G 8 
L G 
L 5 

M 4 
K 5 


Fin 12,400 

Ja5n, Spain tGl.ClO 

Juszberfny. Hong. 27,515 
Jelenia G6ra. Pol. 39.050 
Jelgava (Yelgava). 

U.SSU. 31.000 

Jena. Gcr. 82.722 

Jerez de la Fronlera. 

Spain tlOT.770 F 8 

Jcsenicc. Yugo 15,811 KC 
Jihla^-a, Czech. 21.797 L 0 

Junkoping, Sweden 44.6S5 K 4 

Jyvasfiryla, Fin 24,050 M 3 

Kaliningrad (Kdnlgsbcrg). 

H.S S.R. 150.000 L 4 

Kalisz. Pol. 55.140 h 5 

Kalmar, Sweden 27.049 L 4 

Kaposviir. Hung. 33,076 L G 

Karcag, Hong. 25,031 M G 

Kaxlovax:. Yngo, 31.738 Lo 
Karlovy Vary. Czech. 

20,922 K 5 
Karlshamn, Sweden 10.091 Li 
Karkkoga, Sweden 31.303 L4 
Karlskrona, Sweden 

30,997 L 4 
Karlsruhe, Gcr. 19S.840 J C 

Karlstad. Sweden 35.651 K 4 

Kassel. Gcr. 102,132 J 5 

Katowice (Kattowltr), 

Pol. 170,030 

Katrlneholm. Sweden 
^ , 14.492 L 4 

Kaunas (Kovno). 

H.S.S.R. 

KecskemCt, Hung 
Keml. Fm. 


Lamego. Port 

7.449 

F 7 

Malmo, Sweden 

I92.49B 

Iv 4 

Landcrncau. Fr 

9.175 

G C 

Malta 

30.VJ91 

K S 

Land'ibcrg (GorzGw). 


Manchester. Eng 

703,175 

G 5 

Pol. 

19.796 

L 5 

Mannheim. Gcr. 

245.G34 

J 0 

Landshut. Gcr 

46.785 

K G 

Mannsa, Spain 

33,708 

H 7 

Landskrona. Sweden 25.089 

K 4 

Marburg. Gcr 

30.5.30 

J 5 

Ijangrcs, lY 

5.024 

11 0 

Marchena. Spain 

10.009 

G S 

Lanuv«i, Sardinia 



Maribor, Yuco. 

77.124 

L C 

Italy 

4.045 

J 8 

Marmande. 

8,100 

H 7 

Laon. Fr. 

14.6CS 

11 G 

Marsala. Sidh’. Italy 


Lar\lk, Nor 

10.311 

J 4 


24.050 

K 8 

Latvian S S R.. 



Marseille. lY. 

551. C 40 

II 7 

U.S.S R 

1.800.000 

M 4 

Martina Franca. 

Italy 



105.370 
88,374 
23.524 
39.821 
254.449 
G2.H3 M 5 
29.007 M C 
10.572 F 6 
C,29S 
42,120 


M 5 
LC 
N 2 

Kg 

K 5 


F 5 
G 4 


H 

G 4 

G4 
If G 
K 5 
K6 


48.545 M 4 
13,570 K 6 


22.814 If 5 


Kempten, Ger. 

Kiel, Ger. 

Klelce. Pol. 

Kiklnda, Yugo. 

Kilkenny, Ire. 

KiUamey, Ire. 

Kilmamoidc, Scot, 
Kingston-upon-Hull 

(Hull), Eng. 299.0GS 
Kirkcaldy. Scot. 49.037 
Kirkwall, Orkney Is., 

Scot. 4,34S 

Kiskunhalas, Hung. 32,276 
Kladno. Czech. 19.413 
Klagcnfurt. Aus. 02,782 
Klaipeda (Memel), 

U.S.S.B. 

Klatovy. Czech. 

K{od:d:o (Glatz). 

Pol. 

Kdbenhavn (Ckjpenhagen), 

(cap.). Den. 7C8.105 
Koblenz (Coblenz), 

Ger. 06.444 

Koburg (Coburg), 

Ger. 

Kokkola, Iln. 

Kolding. Den. 

Koln (CJolognc), 

Ger. 

Kom&mo, Czech. 

Kongsberg, Nor. 

Kongsvinger. Nor. . . 
Komgsbe^ (Kaliningrad). 

U.S.S.R. 150.000 

Konstanz, Ger. 

KoScian, Pol. 

KoSice. Czech. 

Koszalm (KosUn), 

Pol, 

Kotka, Fin. 

Kottbus (Ck)ttbus), 

Ga". 

Kovno (Kaunas), 

U.S.S.R, 105,370 

KrakOw (Cracow), PoL 

347.517 M C 
KranJ. Yugo. 17,753 K 6 

Krefeld. Ger. 171.875 J 5 

Krems. Aus. 20,353 L C 

Knstiansand, Nor. 25,816 J 4 


K4 
J 5 


44.929 K 5 
13,211 hi 3 
31,017 J 4 


594.941 

17.465 

8,324 

2,157 


J 5 
D 0 
J4 
K3 

L4 
J G 
D5 
66,968 M G 


42.934 

10,800 


17,115 

24,050 


L 5 
N 3 


49.131 K 5 
hi 5 


Krktianstad, Sweden 

25,030 K 4 

Kristlnehamn. 

Sweden 19.0S-4 K 4 

Krosno. Pol. 13.873 M C 

Krotoszyn Pol 13,748 1* 5 

Kuopio Fin. 33.345 N 3 

Kuressaare. IJ S S.R, 4,478 M 4 

KutnS Hora, Czech. 

IC.ISC K 5 
Kutno, Pol. 20,000 1. 5 

Kwidzyd. Pol. 7,0SC L 5 

L’Aqulla. Italy 20.573 K 7 

La Chaux-do-Fonds, 

Switz. 33.151 JC 

La Corufia. Spain 1 133.844 P 7 

La nOche. Fr. 8.103 G C 

La Ltnca. Spain 35.44C G 8 

La Maddalcna, Sardinia, 

Italy 8,740 K 7 

La Roche-sur-Yon. 

Ft. 15.278 G G 

La Rochelle. Fr, 45.804 O C 

La Scync-6ur-Mer, 

Ft 18.490 J 7 

La SpezU. Italy 109.8GG J 7 

41,759 N3 


Lauria. Italy 
Lausanne. Switz 
Laval. Ft 
L o Crousot. Fr. 

Lo Ha\Te. Fr 
Lo Mans. Fr, 

Lo Puy. Fr. 
L^bork, Pol. 

Lecce. Italy 
Leeds. Eng 
Leeuwardon. Noth. 


11.097 

100,807 

28.171 

17.133 

105.491 

90.693 

18.347 

10.954 

42.022 

504.954 

"C.C79 


Leghorn (Livorno). 

Italy 140,307 

Legnica (LlcgnUz). 

Pol. 55.949 

Leicester. Eng. 285.0GI 

IfCldcn, Noth. SG.914 

Ifeipzig. Gcr. (X)7.C55 

I-eiria. Port, 7,123 

Lfooben, Aas. 35.319 

LeOn. Spain t59.549 

LCrida. Spain 452.849 

Lerwick, Shetland Islands. 

Scot. 5.538 

Les Sablcs-d’Olonnc. 


Ft. 

Leszno. Pol. 
Levicc. Czech. 
Libercc. Czcch. 
Ubourae. Fr. 
Lidkdplng. Sweden 
Liechtenstein 


17,013 

20,820 

12,758 

C6.803 

14,503 

14.542 

13.75*: 


LiC-gc (Lulk). Bclg. 150.20S 
lienz, Aus. 10,024 

Uepaja (Lepaya). 

U.S S.R, 75.000 

Ullc. Ft. 179,778 

LlUehammcr. Nor, G.G34 
Limerick, Ire. 50.820 

Limoges, Fr. 99.535 

Linares. Spain 31.318 

Lincoln, Eng. 69,412 

Llnkoping. Sweden 54,552 
Linz. Aus. 181.0S5 

Lisboa (Usbon) (cap ), 
Port. 783 226 

Lisieux, Fr. 11.509 

Lithuanian S.S.R.. 

U.S.S.R. 2,700.000 
Liverpool. Eng. 789.532 
Livorno (Leghorn), 

Itoly 140.307 

Ljubljana. Yugo. 13S.2H 
LJungby. Sweden 7.155 
Llanelly, Wales 34,329 
L6d£, Pol, 622,495 

Logroho. Spain 151.975 
Lomza. Pot 13 772 

London (cap.). England 
(City-Met. Boroughs) 

- ^ , 3.348.330 

London (Greater) 

, ^ , 8.340.137 

Londonderry, Xo. 

Ire. 

Lorca. Spain 
Lorient, Fr. 

Lourdes, Fr. 

Lowestoft, Eng. 

Lowlcz, Pol. 

Luh5n. Pol. 

LObeck, Ger. 

Lublin. Pol. 

Lubliniec. Pol. 

Lucca, Italy 
Lucena, Spain 
LuCenec. Czech. 
Luckenwalde, Ge*. 


50,099 

24.127 

10.7G4 

12,421 

42,837 

13.704 

8.149 

238.276 

111.025 

11.470 

32.890 

22,797 

14,988 

30.979 


L 7 
J C 
G G 
FI C 
G G 
11 G 
II G 
L 5 
L 7 
G 5 
J 5 

J 7 

L5 
G 5 
n 5 
K 5 
FS 
K 0 
K 7 
II 7 

G 3 

G C 
L 5 
LG 
L5 
H 7 
K4 
J G 
J 6 
KO 

hi 4 
11 5 
K3 
F 5 
H 0 
G 8 
n 5 
L4 
KC 

P 8 
H 6 

M4 
G 5 

J 7 

Kc 

K4 
G 5 
L 5 
G 7 
hi 5 


G 5 

F 5 
G 8 
G C 
G 7 
H 5 
L5 
LS 
J 5 
M 5 
L5 
K7 
G 8 
Lg 
K5 


Ludvika. Sweden 10,300 K 3 
Ludnigshafen, Gcr. 

123.SC9 J G 
Lugo, Sp.iln 153.743 F 7 

LlUk (Uyrge). Bclg. 15G.208 J 5 
LulcA. Sweden 22.514 M 2 
Lund. Sweden 33.954 K 4 
LGncbiirg, Gcr. 5S.139 K 5 
Lunfiville, Fr. 19.005 J 0 

Luton. Eng. 110.370 H 5 

Luxembourg, Lux. 01.990 J C 
Luxembourg 290,992 J G 

Luzern. Switz, GO. 520 J C 
Lyon. Ft. 43n.SGi JI G 

Maastricht. Noth. 74,449 J 5 
Macerata. Italy 14.400 K 7 
Macon. Ft. 18J»2l JI C 

Madrid (cap.). 

Spain tl,G18.435 G 7 

Magdeburg. Ger. 2.16.320 K 5 
MahOn. Balearic Is.. 

Spain 14.C51 n 8 

hlalnz. Gcr. 88.3G9 J G 

Malaga. Spain 127G.222 G 8 
Malbork (Slaricnburg). 

Pol 10,017 L6 

Mallow. Ire 5,f»S3 F i 


20.C22 

25,r>Si 

21.7C2 

12.058 

6.28J 


C0.2SS 11 5 


Matar6, Spain 
Matcra. Italy 
Mazamet. lY. 

Malelkiai. U.S S.R. 
Mechelen (Mallncs) 

Bclg. 

Medina del Campo, 

Spain 
Melun. Fr. 

Memel (IDaIpcd 
U.S.S.R. 

Menton, Fr. 

Merano, Italy 
Mfrida, Spain 
MTrtoki, Port. 

Me^'ilna, Sicily, 

Italy 
Metz. Fr. 

Middlesbrough. 

Eng. 

Mlkkell, Fm. 

Milano (Milan), 

Italy 

MilJ.au. Pr. 

Mlnden, Gcr. 

Miranda Uc Ebro, 

Spain 

MLskolc. Hung, 
hllawa. Pol. 
hlo. Nor. 

Modena. Italy 
Modlca, Sicily, 

Italy 

Mohacs. Hung, 
hloldc. Nor. 

Molfctta. Italy 
MOlndal. Sweden 
Monaco 
hlonaghan. Ire. 

Mondoi, Italy 
Monfortc do l^m 
Spain 

Montalban. Spain 
Montargis, Fr. 

Montauban, Fr, 
hlonWhmar, Fr. 
hlontcnegro Rep., 

Yugo. 419.G25 

Montlugon. Fr. 45.535 

Monlmorillon. Fr. 4, lie 
Montpellier. Fr. S0.673 

Montrose. Scot. 10.7G0 

hlonza. Italy 58.503 

Mora, Spain 10.332 

hlorastrand. Sweden 3.445 
Morlalx, Fr. 12,170 

hlorGn de la Frontcra. 

Spain 10.570 

Mosjoen. Nor. 3,349 

Moss, Nor. 18,489 

Most. Czech. 23,110 

Mostar. Y'ngo. SI.COS 

hlotala. Sweden 24.723 

Motherwell and Wlshaw, 
.,,Scot. G8,137 

Motril, Spain 15,943 

MouUns. Ft. 20,832 

hlulhouse. Ft. 85.956 

Mullingar, Ire. 5,6-13 

Munchen (hlunich) 

Ger. 831.937 

Munster, Ger. I18.49G 

Miirda, Spain +218.375 

Naestved. Den. 17.557 

Nagykamzsa. Hung. 28,464 
Naim. Scot. 4,700 

Nakskov, Den. 1G,074 


L 7 
H 7 
L 7 
II 7 
M 4 


15.128 

n C 

48.545 

M 4 

11,070 

J 7 

22,575 

K 0 

18.089 

K 8 

tC.439 

F 8 

218..593 

K 8 

05,472 

J C 

147,330 

O 5 

15,800 

N 3 

1,204,402 

J 0 

15.891 

n 7 

41,527 

J 5 

12.75C 

G 7 

103.724 

hi C 

13.817 

M 5 

4.211 

K 2 

109,934 

K 7 

27,928 

K8 

19.083 

L C 

4.1G7 

J 3 

4S.S9S 

L 7 

20,857 

K 4 

20,202 

J 7 

4,723 

F 5 

2,498 

J 7 

os. 


11,443 

F 7 

1,871 

G 7 

13,529 

H C 

23.010 

H 7 

lO.GlO 

J 7 


Jj 7 
H C 
H 6 
H 7 
G 4 
J 6 
G 8 
K3 
G G 

F 8 
K2 
K4 
K 5 
L 7 
L4 

G4 
G 8 
H G 
J 6 
F 5 

KG 
J 5 
G 8 
K4 
L G 
G 4 
K5 


Namoos, Nor. 4,573 

Nancy. Fr. 108,131 

Nantes, Fr. 187.259 

Napoli, Italy 1.003,815 

Narbonne. !■>. 20,301 

NassjO, Sweden 15,075 

Ncn-a. Spain 14,903 

Netherlands 
(IloUand) 

Neubrandenburg. 

Gcr. 20,446 

NcuchStcl, Switz. 27,998 

NcumUnstcr, Gcr. 73,481 

Ncuruppin. Ger. 20.040 
Ncustrelitz, Gcr. 24.C92 
Nc\'ers, Fr. 32,246 

Ncwca-stle-on-Tyne, 

Eng. 291,723 

Nicastro, Italy 1G.273 

Nice. Fr. 20G.750 

Nijar, Spain 2.050 

Nijmegen, Ncth. 100.523 

Nlmcs, Fr. 75,398 

Nlort. Ft. 29,0CS 

Nitra. Czech. 22,589 

Nogcnt-Ie-Rotrou. 

Fr. C.439 

Nokia. Fin. 11,807 

NorrkOplng. Sweden S4.939 
Nontalje. Sweden C,52G 
Northampton. Eng. 

104.429 

Northern Ireland 1,370.709 
Norway 3.27S.5-16 

Norwich, Eng. 121,220 
Noto. Sicily. Italy 18.923 
Notodden. Nor. G.G53 
Nottingham. Eng. 306, OOS 
Novara. Italy 52J209 

No\i Sad. Yugo. 834^23 
Nowy Saez, Pol. 23.049 
Nowy Tl^g. Pol. 8,144 
Nuoro. Sardinia, 

Italy 10.820 J . 

NUmborg (Nuremberg). 

Gcr. 302.459 

Nybro. Sweden C.8C9 

Nykarleby (UuslkaarlopsT) 

Fin. 

NykOblng. Den. 17.192 
NykDplng, Sweden 20.47i 
Oban. Scot. 

Odea^, Dcd. 100,940 
Olawa, PoL 

Oldenburg. Gcr. 122,809 
Olomouc (Olmlltz). 

Czech. 5S.1/8 

Olot. Spain 11,982 

OHztyn (Allcnstcln), 

Pol. 20.053 

Omagh. No. Ire. ^ ^ 0.f03 

OostcDdo (Ostendo), 


K3 
J C 
G 6 
K7 
H 7 
K4 
F 8 


9,025,499 H 5 


KS 
JC 
J 5 
K5 
K5 
H 6 

G 5 
LS 
J 7 
G 8 
J5 
H 7 
G 6 
LG 

H 6 
M 3 
L4 
L4 

G 5 
F5 
J3 
H 5 
LS 
J 4 
G 5 
J C 
L6 
hi 6 
LC 


49.C51 

9,280 

32.004 


Bclg. 

Opatlja. Yugo. 

Opava, Czech. 

Opolo (Oppcln), 

Pol. 

Orange. Fr. 

OrbeteUo, Italy 
Orebro, Sweden 
Oren-se. Spain 
Orihucla, Spain 
Oristano. Sardinia. 

Italy 

Orleans. Fr. 

Omj5kold.5%ik, 

Ortlgueira, Spain 
OsUck. Yugo. ^ 
Oskarshamn. Sweden lO.fOf 
Oslo (cap,). Nor. 434.047 
OsnabrU^, Gcr. 

Ostersund, Sweden -l.Sib 
Ostrava, Czech. 

OstrOda, FoL 
Ostr^Cka, Pol. 

OstrOw, Pol. 

Ostrowlec. Pol. 

Oulu. Fin. 

Oviedo. Spain 
Oxford. Eng. 

Pabianico. Pol. 

Paderbom, Ger. 

Padova, Italy 
Paisley. Scot. 

Palenaa, Spain 
Palermo, SiaJy, 

Italy 

Palma. Balearic 

Spain tlSG.SU 

Palmi, Italy 
Pamlcrs, Fr. 

Pamplona, Spain 
Panevciys (Panevezhis). 

U.S.S.R. 23.94f 

PJpa, Hung. 

Pardubice. Czech. 44,55< 
Pans (cap.). Fra«^69i,473 

Parma. Italy 
Pamu (Pyamu). 

U.S.S.R. 

Passau. Ger. 

Pau. Fr. 

Pavia. Italy 
Pfics. Hung. 

Pembroke, Wales 
Penzance. Eng. 


27.666 

8,145 

5.528 

G6.5-iS 

+55,574 

10,690 

9.45-4 

04.755 


171.0&4 

6,769 

9.279 

30,808 

19.211 

37,896 

+106,002 

9S.675 

37.140 

40.270 

167,068 

93,704 

t41.769 


K6 

L4 

M3 
K5 
L4 
G4 
K4 
L5 
J 5 

LG 
H 7 

M 5 
F5 

115 
K 6 
L5 

L5 
J 7 
K7 
L4 
F 7 
GS 

J S 
H 6 

L3 
F 7 
LG 
L4 
K4 
J 5 
L3 
L6 
L5 
M 5 
L5 
hi 5 
N2 
F7 
G 5 
L5 
J 5 
K6 
F4 
G 7 


482,594 KS 


65,126 

20,334 

34,351 

40.604 

40.20S 

77.617 

12.296 

20.G4S 


HS 
L8 
H 7 
G 7 

M 4 
L6 
L5 

H 6 
K7 

M 4 
K6 
G 7 
J 6 
L6 
F 5 
F6 
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THE ROOTS OF MANY EUROPEAN PROBLEMS 



There are 38 “nafional groups” in Europe 




Albanians 

Austrians 

Basques 

Bulgarians 

Catalonians 

Croats 

Czechs 

Danes 

Dutch 

English 

Esthonians 

Finns 

Flemings 


French 

Germans 

Great Russians 

Greeks 

Hungarians 

Irish 

Italians 

Latvians 

Lithuanians 

Montenegrins 

Norwegians 

Poles 


Portuguese 

Rumanians 

Scots 

Serbs 

Slovaks 

Slovenes 

Spaniards 

Swedes 

Swiss 

Turks 

Ukrainians 

Walloons 

Welsh 


P 





There ore 28 chief languages 


TIPIN AlAETAYPaSHTE 


TAE rPAMHAE 



^glish 


Ruisicn 


Hongorien 


kmmi 

Al 

TRENO 


Atbonlan 

BogHth 

Kungorion 

Russian 

Bosque 

Bsthonlan 

ftonon 

Serblon 

Bulgarian 

Rnnish 

Uihuanfan 

Slovak 

Cofalonlan 

French 

Norwcgion 

Slovenlon 

Czech 

Gaelic 

polish 

Spanish 

Donish 

German 

Portuguese 

Swedish 

Dutch 

Greek 

Rumonion 

Turkish 


9frf)iunQi 

Soritin flbtntlirdlrn i 
btr Clclrifr ! 

11 n h I r n ! I 


(Road tignx iltvtfrafe thm oxfrmmm difforencos of languago} German 




There are 7 principal religious denominations 

} riw-A 1 


m 


Ccrrterbtry Ccftedrel 
Angtkc^ (Epttccpol) 


New Church, Ar~s*erden 
Dutch Reform^ (CcfruujtJ 



St. Nsdvolei, StockhoLn 
lufhercn 


St. peter s 
ficecn Ce^holic 


Old>New Synogogue Church in Eochcrej! 

g cifem Orthorfo* 


Blue Mosque, Istcnbvl 
Mohaan«dan 
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Preva Lng Tvesterly wmda carry warm air and ram 
M deep mlantl hr there are no preat oortb south 
mcfusitain langce to block Ibe ^inda The heaviest 
ninfaU comes in the grornng Mason Ececpt in the 
north the cl mate can support an abundant natural 
gror''th of deciduous forests 
The marine influence decreases toward the east 
iihere the land masa broadens to meet the great north 
south span of Asia Here the climate becomes cwi/i- 
nrn/of Summer an 1 winter temperatures di^er more 
than in the west But even here some of the ocean a 
nfluence is felt The mowt nir penetrate® farther ea®t- 
1. ltd in eumsner and rainfall is heaviest at Ih s Ma-sim 
Areas in the south central pbin® m lIunRsiy an 1 


EUROPE 

Rnmaaia have the same type of warm humid climate 
ftwtnd ca the Baited States between the cotton belt an 1 
the com belt But this climate i® found 500 to 600 
miles farther north in Europe than m America T1 e 
clunate is fully contmental in Russia with severe 
Winters and hot summers In southern Rus= a rain/aU 
IS not Bufiicient to support forests Here the broad 
grassy steppes fprainesl stretch eastward into Asia 
and a true desert ares lies north of the Caspian 8ea 
Southern Europe has a Medilerranenn cl mate 
flbe name i-s appi erf a(»o to the climates of south 
em California and of ce tarn parts of the 
Chilean coast) The summers are hot and dry 
and the winters are cool and rainy 


FROST FREE SEASON FOR CROWING CROPS 
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EUROPE 


The Many Peoples and Languages of Europe 

T 7 UROPE is the most dense!}- populated of the conti- the majority of the people are tall, blonde, and long- 
^ nents. With but S per cent of the earth's land sur- headed. This stock has been called Nordic. In the 
face it is home to about one-fourth of the world’s center, the .41pine stock predominates. These folk are 
people. The entire continent holds an average of mote roundheaded, with a short, thickset frame, brown 
than 140 persons to the square mile. Europe west of hair, and brown or grey eyes. Along the southern 
So- 4 -iet Russia has an average density of 3OT or more coasts live the Alediterranean people with dark skin, 
to the square mile; and industrial countries such as black eyes and hair, and long heads. All these stocks 
England, the Netherlands, and Belgium have more belong to the white race, 
tlian 700 to the square mile. Languages and Religions 

These figures stand in striking contrast with a pop- The peoples of Europe speak 50 or 60 languages, 
ulation density of 50.7 to the square mile in the This confusion of tongues h.as been a barrier to 
United States and more than 75 in Asia. Some por- unflcrstandings between peoples and has Iiampered 


tions of .Asia are more cronded than Europe, but in 
those ix)rtions the mas'-es of the peoj)le have a mis- 
erably low standard of li\-ing. In Europe, lining 
standards have generally been above the average for 
the world; and they have been exceeded in America 
only in recent generations. 

How Europe Was Populated 
People have lived in Europe for countless ages. 
AMien the glaciers of the Ice .Age covered the north 
and the high mountain ranges, early races of men were 


trade and communication. 

.All but a few languages are derived from the root 
language called Indo-European, or .Aiyan (see Lan- 
guage and Literature). The many languages belong to 
three major groups. They are the Germanic languages, 
including English, German, and the Scandinatfian 
tongues; the Romance languages, derived from Latin 
and spoken along the Alediterranean and in southern 
Belgium and Rumania; and the Slavic languages, 
spoken by most of the people of Russia, Poland, 


lit-ing on the Mediterranean coast and in ice-free 
regions in Spain, France, Germany, and elsewhere. 
After the ice receded, new peoples flooded into the 
continent from .Africa and in larger numbers from 
Asia. Migrations continued into historic times, even 
to the end of the Middle .Ages. Most of the present 
population ha' descended from these immigrants who 
came after the Ice Age. 

^Tien this immigration started, the beginnings of 
cix-ilization had already been developed In western 
Asia, in Egjqjt, and in India. Men had learned to 
plant crops, domesticate animals, and live in perma- 
nent homes. They could make pottery- and could spin 
and weave. They made tools of polished stone and 
were beginning to use metal, starting n-ith copper. 

Tliese skills w-ere brought to Europe by many 
routes. Some seafaring jreoples worked along the Med- 
iterranean and Atlantic coasts, and established set- 
tlements. Other immigrants crossed the narrow Turk- 
ish Strait', then spread through the Balkans and up 
the Danube A'^alley, into A\ estem Europe, particu- 
larly along the mountain backbone of the continent. 

Still more immigrants came from the grasslands 
around the Black Sea and east of it. The people who 
came from this region spoke Indo-European languages 
and were originally nomadic herdsmen. From time 
to time waves of them pushed westn-ard, chiefly into 
the forested northern plain. Some moved across the 
mountains to the south, pushing aside or conquering 
the earlier inhabitants. In the end they estabh'shed 
themselves throughout Europe. The people who came 
to be knon-n in history as the Greeks, Romans, and 
Teutons were descendants of these migrants. 

Thus Europe has come to be populated by a mix- 
ture of peoples. Today there are probably no pure 
racial strains on the continent. But certain phy-sical 
types predominate in various regions. In the north, 


Czechoslovakia, Yugoslama, and Bulgaria. 

Christianity dominates the continent. The few Mo- 
hammedans reside mainly in the Balkans. Members of 
the Jen-ish faith are scattered over the continent. 

Tlie m.ajor Christian groups are the Roman Catho- 
lic, the Greek Orthodox, and the Protestant. North- 
western Europe is predominantly Protestant and 
southern Europe maiidy Roman Catholic. In eastern 
Europe, the Greek Orthodox church has liistorically 
been the prevailing faith. Since the foundation of a 
Communist government in Russia, antireligious agi- 
tation has weakened tliis church there. 

Characteristics of the People 

Europeans are famous for their energy, resourceful- 
ness, and ability. Some scholars believe that the vigor 
and intensive activity of European stocks is due m 
part to the climate. Tliey hold that the moist, cliange- 
able weather is stimulating and that temperaturea 
over most of the continent are those fav-oroble to 
mental and physical energy-. 

Evidence of these qualities is not limited to the 
great achiev-ements of historic leaders. E.xamples of 
the application of hard, skillful work and ingenmty 
in making the best of av-ailable resources may- be swn 
on every- side. Farmers fertilize their land and use in- 
tensive cultiv-ation to get high yields from 
acreage. Along the Alediterranean they- e.xtend tillable 
land by building mountain terraces and filling them 
with rich soil, and by- irrigating dry- areas. In the Low 
Countries, they- drain land below sea lev-el. 

Alany European manufacturing specialties ^ 
based on the skillful, patient toil of the workers. The 
famous Swiss watches were originally assembled in the 
homes of farm folk who sought extra work during the 
snowy- winter. Abundant skilled man power permit 
European industry to exploit low-grade ores that could 
not be economically- used elsew-here. European retail 
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trade haj as its basis the snuU family 
abop in which husband and wife work 
long hours and watch the pennies cen 
times or drachmas closely 

Induatryand Commerce 
Europe is the most highly industrial 
Bed comment In norma! times its fic 
tones turn out the greatest variety 
mount and value of goods Tliougli its 
mineral resources are not so great is 
those of North America Euroix: is eoi i 
monty the greatest user of minerals 
Europe had the advantage of an early 
start The Industrial Revolution lje„an 
in England in the 15th century aid 
spread to raamlandwestcm Furoix! Eu 
fopcans offered a large market for suil 
consumer gooils as textiles Tlie | opuh 
ton more than doubled in the 19th cen 
tury for mdu«try gave a livelihood to 
nuoy more people than farming sup- 
ported But production far outgrew 
home demand as Europeans improved 
industrial methods with ecientihc d s- 
wvenea and inventions 
Europeans expanded their foreign 
trade enormously and their mdustry be- 
ams dependent upon foreign markets 
They also looked to distant areas for , 
industrial raw materials and for food 
lor the huge population The 
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put of gram for instance is brger than that of most 
.. . T'SBif.ns But Euronean fields 


the 20th century blocked their foreign tn^c and d^ put « gwn “cut European fields 

«myed many mdustnal plants Meanwhile United ^reat e^rlmgjegio 

States mdustry exnanded to meet war demands P®, notatoea suear beets 


States mdustry had expanded to meet 
wd offered stiff competition in world trade 
In the arduous task of reviviflg industry and tra de 
Europes industrial countnes were further harapeiw 
hythe fact that agncultural regions around the world 
hid begun programs of industrial expansion Polit cm 
K nflicts had also curtailed the normal flow of trade 
between the mdustnal west and the agricultural coun 
tries of eastern Europe, which were dominated by 
wviet Ituss a 

Farming to Feed the Huge Population 
Despite Its mdustnal transformation Europe is 
great agncultural continent It 


w^da total output of rye potatoes sugar beets 
fli fiber olive oil and grapes half of the oats and 
barter and almost halt of the milk and wheat 
FUhwle* ot MartUme N.tlona 

Fufooea oeonie have used the favorable coast line 

Nf.1^ Sea Yields the largest catch On the fainous 

jwgerBsnk m the renter more than 30 000 fishing 
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other continent in output of crops suited to middl^ Fshenes and seafanag ha^ 

■‘■tad. rlunete. About hell ol It. people depend food n.^ e ome. Fi.hmir fiert* Irom 

“iwi farming for a hvebhood 


laat m ^'h®eu tSeT d =tant waters They 
Eumpeans^cMsumrthTbulk of the farm p.odu« catches f«m the of 

'«« the eonlinent cannot chip great eurplo*. <nto „d the Graad Baal. oI Newloondland 

••Id tmde, ,1 m ddlieult to reate that ite eat- 

TUnm Men Use Them 

Regions of Europe and now ,™ Europe 
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In discussing the use of these regions, the north- 
ern plain and the central uplands will be considered 
as one geographic region. TTie southern mountains, 
their basins, and the Mediterranean peninsulas 
formed by these mountains will be treated together. 

IsATUHE lias been m'ggardly with 
this rugged area. Tlie landscape 
is mainly bare, rockj’ highland 
splashed irith the blue of lakes scooped out by Ice Age 
glaciers. Along the west coasts, sheer cliffs drop to a 
coast fringed with peninsulas and islands. Narrow, 
deep droinied vallej's penetrate the rocky coast, mak- 
ing sheltered harbors. In Norway these fingers of the 
sea are called fjords, in Scotland, firths. The Kjolen 
Mountains, the “keel” of the Scandinainan Peninsula, 
slope gently eastward to Sweden’s Baltic shore. 

The mountains are of only moderate height. Scot- 
land’s Highlands rise no higher than Ben Ne\ns, 4,406 
feet above sea level, and Scandinavia’s highest peak 
is Galdhopiggen, 8,160 feet in altitude. 

Climate, Plants, and Trees of the Northwest 
Rising from the sea on Europe’s west coast, the 
highlands get the full effect of the moist winds blow- 
ing from the Atlantic. Cloud 3 ', grej’ skies are common 
and heavj’ rains fall. Norwaj'’s western slopes proba- 
bh- receive the greatest precipitation (rain and snow) 
m Europe. 

Cloudiness interferes with the growth of crops and 
trees in westward-facing areas. But Norwaj’’s south- 
eastern slope and most of northern Sweden and Fin- 
land are covered ivith dense forests of pine, spruce, 
and birch. This is part of the coniferous forest shown 
stretching across northern Europe on the %'egetation 
map. Northern highlands of Ireland and Scotland 
have broad stretches of heath, moor, and peat bogs. 
(Similar landscapes are found in IVales and in the up- 
lands of Brittanj' in France, which are sometimes in- 
cluded in the northwest highland region.) 

Since more than 15 degrees of latitude separate Ire- 
land from northern Norwaj', a wide difference in 
climate might be expected. But the sea winds tend to 
make the climate uniform along the Atlantic coast- 
line. Summers are cool. Winters, though verj' mild for 
the latitude, have raw winds and frequent storms. 

Awaj" from the coast, winters in Scandinavia and 
Finland are severe. Darkmess lasts much of the day in 
midwinter, for the region stretches far north of the 
Arctic Circle {see Arctic Regions). Norwaj-’s high 
plateau holds the largest glaciers in Europe. High 
land in the Far North lies frozen most of the j'ear 
and bears only meager tundra growth. 

How the Sea Helps the People 
This chill, rugged region is thinly populated. People 
find difficulty in earning a living here. lUiere the land 
is so inhospitable, it is natural that many should turn 
to the ^ for a livelihood. This region has a larger 
proportion of people engaged in seafaring and fishing 
than any other. Norwegians own and man one of the 
world’s great merchant fleets. Their fishing boats 
bring in one of the largest annual catches. 


'The Scottish people have long been famed as mari- 
ners. Glasgow is one of the world’s great shipbuild- 
ing centers. Belfast, Ireland, is a center for ship- 
building and sea trading. Fishing towns dot France’s 
Breton coast. 

Use of the Land's Resources 

The other principal occupations are lumbering, min- 
ing, and stock raising. TTie Swedes and Finns are 
leading lumber producers. Their lumber and pulp are 
exported throughout the world. The principal deposit 
of mineral wealth is the rich iron ore of northern Swe- 
den. Copper is found near bj'. The iron ore goes bj’ 
rail and sea to Europe’s steel mills. Coal is lacking, 
but the people are developing h 5 'droelectric power 
from their mountain streams. Wales has rich coal 
veins and mining is the chief occupation of the Il'elsh. 

Only a small part of the northwest highlands is 
suited to cultivation. In northern Ireland and Scot- 
land farmers can raise hard}’ crops, such as oats, 
barlej’, flax, and potatoes, in a few sheltered ral- 
lej’s. The}' pasture cattle and sheep on the rocky up- 
lands. The te.xtile mills of the two countries make 
beautiful cloth from the flax and wool. 

In the mountainous parts of Scandinax'ia, farming 
suffers from the cool, short growing season, the scarc- 
ity of level land, and the poor soil. Along the mild 
west coast, thrifty farm families care for dairy rattle 
and grow hardy cereals, potatoes, and hay for winter 
feed. 

Sweden’s Norrland has a wider plain than Norway, 
but the growing season is too brief for most crops. 
Tile cut-over forest land has poor podsol soils. 
the far northern upland of Scandinax’ia and Finland, 
a small, sturdy, dark-skinned folk, the Lapps, live 1^' 
herding the reindeer that feed on the tundra growth. 
(The populous lowland tip of the Scandinavian Penin- 
sula is part of the northern plain region.) 

Europe’s largest and rich- 
est region is the northern 
transcontinental plain. It 
is really two regions: the narrow western lowland, 
studded on the south by the hills and plateaus of 
the central uplands; and the vast eastern plain filling 
the widest part of the continent from the Arctic 
to the Black and Caspian seas and from the Balhc 
to the Urals. 

The western section is the most highly industrial- 
ized and most densely populated part of Europe. It 
faces the Atlantic and receives its mild, moist climate 
and its immense foreign trade from that great sea. 
It is carved into a mosaic of countries, each important 
in commerce, industr}’, and world affairs. 

In the west the plain is broken by hills and deep 
valleys and by the dikes and canals of the Low Coun- 
tries. Small plains cut off by uplands include the 
Paris basin of France. The Anglo-Flemish barin ues 
partly in Britain and partly on the continent cut 
in two by the North Sea. Along the Baltic coast the 
plain is broken by the moraines, eskers, and drum- 
lins left behind by the glaciers. Only in eastern 
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LEADING DEPOSITS OF FUELS AND METALS 


Germany and Poland 
docs the land begin to 
bave the unbroken 
iweep of the broad 
Ru«» an plain 
The Flat Eaatern Plain 
The eastern plain con 
tarns n ell over half of the 
bad in Europe but it oil 
bcs Bithin one country 
—Sonet Russia It com 
but a third of that 
vartnation Mo<toftlc 
areaislhinlyecttled but 
more densely populaterl 
belts conta n commer 
c si and industnal cities 
Thousanls of miles in 
bnd from the Atlantic 
t receives mo leratc 
to scanty rainfall Sum 
mers are hot and in the 
cold wntets I itter Si 
Utun tnadi can sweep 
cner the whole unol> 
itructcd plim Its com 
merce reaches worl 1 
trade by md rect north 
or south routes through 
the Arctic or the BUck 
snd Med temnean eeos 
The eastern plam ap> 
poars flat throughout its 
Rpanse The gradual 

downward slope from . 

the Valdai lIiUs in the northwest is shown by the 
laiyflowof the rivers In the east the ground slopes 
*1? toward the ranges of the Ural Mountains 
Smoe the entire eastern plain bee in Soviet Russ a a 
discuss on of its soil natural vegetation crop* 

'rals and industrial development may be found in 
the art cle on Russia Maps on a preceding page ol 
this article show the locat on of the vegetation w>nes 
sod the distribution of populat on 

Advantages of the Western Plain 
Europe 8 western lowland contains the *^'“**f^ 

««nd m the northeastern quarter of the Uml^ 

“tales reduced to a » — « 

^cnea however the 

distnct and the agricultural produce of tne ana siot. — »„..i,T„tion in ma 

«re separated from the commerce and industry of j and with it S'*® ptjjgj 

coast by nearly 1 000 miles and by a bro^ ^S‘Xtn«l equipment 
h>6hlaad The coal of the highland must often be p^dueU Chermed K of the area 

\“'ed long distances to mills and factor e* here The coal and bnnes 

la w-estern Europe iron and coal he close toge «nor4Ti»» material soecialty m this 

jeund the foothills of the Hercynian range Tevtle manutotu'ing ^ wMlen nulls and 
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These are but a few of the manufactures, 
since this thickly peopled area makes 
hundreds of products for home demand 
and foreign markets. 

iMany port cities specialize in smelt- 
ing ores, refining petroleum, making 
sugar, and othemdse processing the 
crude materials that arrive from abroad. 

England, Prance, Belgium, and the 
Netherlands have overseas territories 
that produce many of these valuable 
raw materials. 

Soils and Agriculture in the West 
Great forests once grew on the plain 
and left their mark on the soil. Bliere 
the cone-bearing trees once stood, poor 
podsols may be found. But most of the 
nestem plain nas covered by mixed for- 
est or by leafy trees, and the soils range 
from brown forest soil to red and j'ellow 
podsolic. River vailej’s have rich soils 
brought doivn from the uplands. The 
drizzling rams of the western part of 
this region do not leach plant food from the soil as 
badi}' as would domipours. 

Along the Baltic the original soil was a mixture 
of clay, sands, and gravels deposited bj’’ streams flow- 
ing from the glaciers. South of the glaciated area, a 
lajer of extremely fertile loess soil spreads over 
parts of France, Germany, Poland, Rumania, and the 
plam of southern Russia. Tliis fine-grained clay was 
ground by the glaciers and then blown southward. 

Scarcely any of the soil remains in its natural 
state in this long-cultivated region. The farmere 
have improved their ground through fertilization, crop 
rotation, and other scientific methods. The extensive 
herds of hvestock provide manure to enrich the land, 
and Europe produces abundant mineral fertilizers. 

through intensive cultivation the farmers raise 
big crops on their acres. The Danish, Dutch, and 
Belgian farmers are especially noted for large jdelds. 
these three countnes have also extended their land 
by huge drainage projects. Daily farming is their 
specialt3. Dairjnng and stock raising have become 
more important feoughout the western lowlands in 
recent decades, 'pe dairies and the truck farms and 
orchards supplj^ food for the huge city populations. 

The leadmg field crops of the cool, moist area are 
rj’e, oats, barley, buckwheat, potatoes, sugar beets 
and other root crops, and hay. Although some wheat 
is grown throughout the largest crops come from 
France and central Germany. The French basins 
are wanner than the northern plain and grow a 
greater variety of crops The abundant grapevines 
furmsh the raw matenal for the famous French wines 
The central uplands produce much the same crops 
as the adjoming lowlands. Their gentle slopes are 
tided and there are many lush valleys. Trees are 
cultivated on the steep slopes as well as on the sandy 
and marshy parts of the plain. Southward-faemg 


A WHEAT FARM ON THE RUSSIAN PLAIN 
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Wheat 6elds spread toveard the horizon on the level plain. This is a part of a 
huge collective farm established by the Communist Soviet government. Only 


Southern 
Mountains and 
Peninsulas 


slopes in the valleys are terraced for xdne culture. 


:oiiccuve larm eslablisned by the Communist Sonet gorernment. 
barns and storehouses appear here, since the people lire in villages 

Mountains dominate the life of 
Europe from the Alpine ranges 
southward. The high mountain 
areas and the Mediterranean pen- 
insulas therefore have enough in common to be con- 
sidered a single region, though many contrasts appear. 

Climatic contrasts are numerous. Valloj's, low pla- 
teaus, and basins in the Alps and in the Balkans have 
ranges of temperature and rainfall similar to those of 
the low land north of them. Rain is abundant in the 
west and decreases toward the east. Temperatures 
decrease with altitude. The highest Alpine ranges 
have year-round snow fields and huge glaciers. The 
peninsulas have the hot, drj’ summers and mild, rainy 
winters of the Alediterranean climate. High west- 
ward-facing slopes rob tlie winter winds of their 
moisture and receixre more rain and snow. The in- 
terior plateaus of Spain are drier than the coast 
because the border ranges intercept the rain. 

The vegetation map on an earlier page shows how 
forests and other vegetation reflect the differences 
in the climate. The Alpine ranges have mixed forests 
on their lower slopes and pines climbing toward the 
timber line. High meadows provide summer pastures. 
Alpine flowers bloom near the snow line. 

Mediterranean x'egetation is adapted to the summer 
drought. Trees bear small, leathery evergreen leaves 
or needles to resist evaporation. These include pines, 
cj-presses, cedars, cork oaks, laurels, and wild olives. 
BTiere the forest has disappeared, the scrub, called 
tnaguis, takes over. The countryside is green and fuU 
of bright bloom in spnng but brown and lifeless in 
summer. 

The People’s Achievements in the Peninsulas 
This region has a historj’’ of long settlement. Ths 
Alediterranean region was one of the cradles of civi- 
hzation. Its mild climate was favorable to primitive 
man before he knew how to create sound housing and 
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(carm clothing Theeilm i«lincl “itiuiiledscaprovided 
a good school of navigation People Icarneij to grow 
enough food in sheltered \nlle>-8 to afford leisare 
to advance in arti, crafti scienee and gnaemment 
Bea trade an I conquest allowe I first Greece and then 
Rome to dominate the knoivn w orld 

Today the peninsulas contain centers of dense popu 
bt;on though their resources nrc not so nell suited 
to an mdustnal cmliiition as are those of nestem 
Europe They LicV coal, and few minerals are abun 
dmt Spam’s dry uplands hold mercury pyntes cop- 
per iron lead, and rinc Meilitcrranean France is a 
leading source of bauxite Sicily proiluecs sulphur 
and Ibly mercury Waterfalls proude power 

Though the Po V'alley is the only broad agncultural 
lowland most people around the Mediterranean make 
iLnngby farmmg They terrace the moimtiin slopes 
to hold back erosion and to afford level areas for 
cultivation Here they grow grapevines citrus and 
other fruits olives, vegetables and eometimcs grain 
llleat IS the leading gram on valley lands and gentle 
'lopes In the dner sections irngation is necessary 
On imgatcd lands m southern Spam subtropical crops 
tuch as dates, sugar cane, and cotton as well as 
citrus fruit are grown Sheep and goats are more 
auiaerous than cattle on the scanty pasture 

Alluvial lands near the mouths of mountain streams 
sre snampy and infested by niabnal mosquitoes 
*'h5n drainage has been blocked by sediment The 
pseplc prefer higher hinda to these matanous spots 
IWiere governments have drained sucli areas as the 
Roman Campagna, prosperous farming settlements 
occupy them Fine volcanic eoiU are found around 
Mount Vesuvius in Italy and Mount Etna in S cily 
Life In the Illgb Ranges 

The mountains are not an easy pbcc in which to 
Mm a living Some areas are uninhabited because 


-EUROPE 

they are too steep rocky and hard to reach Inothers 
stock graimg and lumbenng are possible In good 
valleys the farmers ra se hardy vegetables and grams 
as »dl as hay for their stock They drive the r dairy 
cattle to Alpine meadows m summer Sheltered south 
«ard farmg slopes bear grapevines 

Tbe enterprising Swiss have been able to turn their 
mountamou-s country into a great manufactunng re- 
gion Their advantages ov er other mountainous lands 
include their location in the heart of western Europe 
ond the broad rebtively level plateau where the r 
chief cities and farms 1 e Iljdroclectnc ty from the 
motmtam streams supples power for factones and 
railways Since the Swiss and Austrian Alps be across 
mam routes of travel roads through their passes hav e 
existed throughout history 

Sceme grandeur is one of the resources of the A 1 
June system The front ranges have roun led peaks and 
U-shap«l valleys cut by Ice Age glaciers Blue lakes 
sparkle against the somber green of the pine forests 
Further mto the heart of the mountams narrow 
stony valleys thread between steep slopes and sharp 
pe^ Gbciers pu«h down the slopes from lofty snow- 
fields People of the mountain bnds have built hotels 
roads scenic railways ski runs and other facilities 
to entertain vrs tors 

The eastern ranges of the mountains are lower lex 
cent for the Caucasus) but nigged and inhospitable 
except for their interior basins In the large fertile 
Hunwnan and Rumanun bwms tbe farmers raise 
bnte crops of wheat and com and fatten bvestoek 

The high Caucasus range rising betw sen Europe and 
the Near^Easl has an Asiat c population Its loftiest 

^ Mount Elbnis 18 4 S 1 feet is Europe s lnghest 

Though the sceneiy here resembles that of the Alps 
rte mountains bek the conwment passes The 
raikay lines follow the shore of the Caspian Sea 


The ThrilliniPanorarna^f E^^Pf^^^^JJ^^^^^^ 

TUXNTY FIVE thousand years ago at the cloie ^he Bjsantme 

of the last "Ice Age ’ or glacial epoch primitive W* was at Convtontmople 

nw had already marked Europe for hu- o^ ^‘^LnUne Empire) Beyond the boundaries of 
ifom the eaves of France, Spam Germany andelse- numerous barbaric peoile-* 

»here over wooden villages set on piles dnven into tte ^ (U 

Uke or nver bottoms from southern Sweden and ‘K.tfviucstockmoutlyingrortsoftheBnti^hl I 

Ssutietland to the heel of Italy and the Black Sea— ^ A-mana or Teutonic folk lying along the Rhine 
smoke of his campfires floated over the fo.^ SSe nvera and m the Scandma^an Penm 

Hith inconceivable slowmess and pain he ./gj 0,^ great mass of the Sbv^ 

^'agery to barbarism More advanced avitot.OT Russima Czechs ^ 

about 2 500 years B c to come f«>m Egy^ wh^ tribes even then by eastward of the 

' a by way of the islands of the Aege^ ^ Teutons 


*‘“1 As a by way of the islands of the Aegean ^ ^ _ 

of time this flowered into the splendors oi ^nnan barbanans weie ui»u- 

G>«k and Roman culture With these two peopl« ^^^ndans Vandals 

begins the recorded bstory of Europe a I^uigobards (Lombards) (Vniloths 

•>»5 •>» 


«ed to our dim glimpses into ita ons and Frisian- The OMwe 

ofse Civilization, Man Aegean CiYibzation, ^J^Uis) had been estabbhed 

-c^^iuaa History, World History ) ^ Danube ^ jby the Huns from Cen 

On Germans Invade the Roman Emp^ '^”®'°\"'htMt«pu<h^vvestward cau-mg 

'Ja the death of Theodosius the Great <ii> w Asia and its inhabitant- pu 

® Roman Empire was divided finally mto two parts na 
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the great Gothic invasion (375 a.d.). Gaul ■was over- 
run chiefly by \Tsigoths, Burgundians, and Franks; 
Spain by Vandals, Suevi, and Msigoths; Africa by 
Vandals, crossing from Spain. Italy suffered a num- 
ber of invasions, espcciallj' those of the Msigoths, 
Ostrogoths, and Lombards; Britain, after being aban- 
doned by its Roman garrison (410 a.d.), became a 
prey to Angles and Sa.-^ons sailing in their piratical 
vessels from their homes about the mouth of the river 
Elbe. But the influence of Rome — its language, lavr, 
and government — left a stamp which has never yet 
wholly been effaced. 

It was the task of Charlemagne (7GS-S14), building 
on the foundations laid by the Frankish kings who 
preceded him, to consolidate the Germanic conquests 
into an empire which stretched from the Ebro River 
in Spain to beyond the Elbe, and from the Xorth Sea 
to a little south of Rome in Italy. The decline of 
clasrical civilization was checked; something of the 
Roman tradition of imity, order, and centralization 
was preseived in the face of advancing feudalism; and 
Christianity was spread through most of Western 
Europe (see Charlemagne). But Mohammedanism, 
established in Spain since 711, lingered in tliat land 
until the Moors were finallj* conquered in 1492. 


Rise of Modem States 

The division of the Frankish empire in the Partition 
of Verdun (S43) became the starting point of the 
kingdoms and nations of France and Germany. Under 
Otto I, king of Germany, 936 to 973, the empire in the 
West was a second lime rerived, under the title “Holy 
Roman Empire.” But it now included onlj* Germany 
and Italy and its power grew ever less until its e.vtinc- 
tion iti 1806. The E^em Empire, in spite of many 
vicissitudes, fulfilled its function as a bulwark against 
Aaatic conquest and Mohammedanism until it was 
overwhelmed by the Ottoman Turks (fall of Con- 
stantmople, 1453). Where Hungarj- now is dwelt the 
Asiatic Avars, whose place was taken in the 10th cen- 
turj' by their kindred the modem Magj-ars. Nothing 
but the little kingdom of Asturias was left of the 
^tluc power in Spain; but from this seed grew the 
Christian realms of Castile, Leon, and Aragon, which 
were consolidated in the 15th centurj- into the 
kingdom of ‘their Catholic Majesties,” the sov- 
ereigns of Spain. 

The viking Northmen, after raiding from their 
Scandinavian homes the coasts of all western Europe 
m the 9th century', settled in western France in 911- 
then as “Normans” they founded the kingdom of 
Raples and Sicily in Italy, and gave a new dynasty to 
!&^and (1066). Their descendant on the female 
side, Henry II of Anjou, was long of England lord 
of Ireland, and feudal holder of Normandy, Anjou 
Bnttany, and Aquitame in France. Only gradually 
were the Capetian kings of France able to reconstitute 
the unity of their kingdom and set it on that path of 
internal growth which made it under Louis XI, 1461 
to 1483, the first strong monarchical state of modem 
times. Meanwhile the “States of the Church” were 


established in Italy as the temporal dominion of the 
pope; Poland and Russia became settled Christian 
states; the heathen Prussians were christianized and 
Germanized bj'the Order of Teutonic Knights; feudal- 
ism, Chris tianiti', monasticism, and medieval art and 
learning spread everj-where, and the Crasades, the 
growth of town life, and reviving commerce prepared 
the way for that rebirth of the human spirit which we 
call the Renaissance (sec Crusades; Renaissance). 

Wars of Religion and Conquest 

The e5q>edition of Charles nil of France, in 1494, 
to assert his claim to inherit the kingdom of Naples 
and Sicily started a series of wars over Italy which 
embroiled France and Spain for half a century and 
enabled the Reformation started by Luther to get 
such a spread that it could not be stamped out. The 
close of the conflict left the Emperor Charles V not 
onl}' ruler of united Spain and German 3 -, but also of 
Sardinia, Sicilj' and Naples, Milan, the Netherlands, 
the county of Burgundy (Franche Comte), and a great 
part of the New World. His brother Ferdinand I, 
archduke of Austria and emperor and head of the 
German branch of the Hapsburgs after Charles, ob- 
tained by marriage Silesia, Bohemia, and that part of 
Hungar>' which had not fallen into the hands of the 
victorious Turks. The power of the Spanish Haps- 
burgs, under Charles’ son, Phifip 11, and his suc- 
cessors, steadilj' declined. 

The close of the Thirty Years’ War (leiS-ieiS)- 
the last of the wars of religion — ^left the Holy Roman 
Empire greatly weakened and practically confined to 
Germany and Austria. France became again the 
first power of Europe, having obtained much of the 
Burgundian lands (including Franche Comt4, con- 
quered by Louis 1643-1715). Savoy, strad- 
dling the French Alps, was becoming an Italian power. 
Spain still held the Spanish Netherlands (Bel^um) 
and a great part of Italy. The Protestant Nether- 
lands (Holland) and Switzerland had freed themselves 
bj’ successful revolt from the Empire. Sweden, inde- 
pendent of Denmark since 1523, was one of the great 
powers, having conquered territories alike from 
many, Poland, and Russia. Denmark still ruled Nor- 
wav'. The duchj' of Prussia, united to the mark of 
Brandenburg in 1618, was soon (1701) to give its name 
to a new German kingdom erected by the mihtaiy 
power of the HohenzoUerns. 

Shifting Fortunes of the Nations 

In the 16 th century Poland (in union with Lithuania 
since 1569) was one of the most powerful states of 
Europe, stretching from the Baltic almost to the Black 
Sea; but the ISth century saw its stead j' decline. 
Russia, under Peter the Great (1689-1725) and 
Catherine II (1766-96), became a formidable and dk- 
quieting power. Turkej', though decreased since its 
high-water mark of conquest in the 17th century, 
still retained the greater part of the former Eastern 
Empire. Venice held an eriensive sway in the 
atic and the Eastern Slediterranean; and Genoa held 
Corsica imtil it passed to France in 1768. 
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(1^) Pobnd ceased to exist through partition bvit. 

rrus«a had risen trLSfSa 

peat power following tho wars of Frederick tin* Oront 
_^en iMt the leadersbp of Northern Europe 

M(i branches of the French house of Bourbon ruled 
parb of Italy that had been Spanish S^Sm 
B nt^hV^ Eneland had become the head of a 
JbeftedroT 1^1 onpnatod the inientww 

n ^ Industrial Rei-olution a chsngeipiite 

Its way as tho FrencJ R«dut»n 
Porhaments it was the modd 
b the world of constitutional goi oramoc t and political 
liberty during the first half of the 19th coot^ 

The French Revolurioo and A/w 
ReS,tI*'\ Re\olution fare FVenrh 

fevo ution) be^n a senes of changes tliat ended m 
tte extens oa of Napoleon s d rect empire over Get 
•«.r the Netherlands northwe*!- 
N P“rt oI Italy and Dalmatu 

the Oand throne of Naples and 

tte^d duchy cf IVwsawand the Confederation of 
of N.«i* ti“dcr nilera 1 e chose After the fall 

fcreedfr” of 

ww prance tts ofd Inn ts and in 

0^^ ernaent But Russia 

treas. «MeT Fiaiand from Sweden and in 

toy of ^ temtones by absorbing the grand 
of Warsaw Prusea was enlarged at the « 
^ of Saxony and by annexations on the west bank 
erdii^iT/ given northern Italy in 

Uiuoa tn *“Stablo 


UIIJOB «/>. rr ™ ’“ttwa in unstable 

'iM Holland until 1830 Norway was tom 
i)uiJii^°^5*“‘^^''®“toSwedcn withwhichitre- 
(now 'tntU 1905 The states of Cermany 

several hundred to 33 including 
esUed *1““ X™*®**) ^oreorganiiedintoalooBeunion 
® tjerman Confederation, to replace the 
man Empire which had cow disappeared. 
h rai*J‘^^"tUnce and the Grand Alliance 
j_,. Alexander I of Russia drafted a 

Il^fy Alliance pledging the 
onJv i>>* to take for the r rule of conduct 

(u p “® t^istian religion More effect >e was 
isme ve^'^ Quadruple Alliance formed in the 
Prt,! /r ^ Austria Prussia Russia and Great 
J>iira»n ir I^ter admitted ) Th a had the 

to p_ P^'“rving legitimate (meaning hereditaiy) 
lbs cm.*'* terms of the Vienna settiemeDt 

lie Pf states dominated the Concert of Europe 

Phes in(? ^hereby no important change might take 
‘twtnna ®f these Great Powers An 

principle, the balance o} jiowet K- 
Uflop- . ®tUooneof the Great Powers should become 
Pnor- dominate the others It was tha 
*“i3 wKi,.wv'^ loanee had violated under Napoleon 
n the Concert of Europe reestablished 


, . ^e.u«UFE 

hatred .if I t mfense nationahsm and 

monarchs developed in Franca bv 
Je ^volution had spread througb^t 

rauroa^ Poss ble and created a new chss nf ipdii=».n.i 

^dOTandcd that Kovenunents protect the deveS^ 
^rfi^ustryandkeepoutfcreigneoods Thenew 

•dsRs of factory workers followed its employers and 
«PPosed (he old nobility ^ yws ana 

UUoT 30 para under the leadership of Mettenuch 
Austria the Great Powers presened much of (he 
from 

^ Netherlan* m the name of nationalism and 
tranea replaced its absolutist Bourbon kme by a 
mowrefiy more favorable to business under Lows 
rmhppe But the Concert broke a democratie revolt 
m Spam and Russia put down a nat onahst revolt in 
Poland. Id 1848 however a worse storm broke and 
Mettermch himself fled In thatyearand the/olloiP. 
mg one a temporary repubhe was established m 

FVanee the King of Prussia and the Austrian Emperor 

were forced to grant consUtutiODS and Hungary and 
northern Italy Kvolted sgsinstAustna. Again reae- 
two UiumpJjed Prance aubimtfed to the dictatorship 
of Napoleon HI The Frankfort Assembly composed 
largely of intellectuals failed to prepare an acceptable 
German constitution and was disbanded Austria 
suppressed the Hunganan rebellion with Russia s help 
and reconquered its Italian proxinces 
But DOW for half a century nat onahsm developed-' 

(he poLUcal union of people with common racial 
temtonal oremotional attachments— and sw^t away 
touch of the %ienna syatem. Franca under Napo- 
leon III helped the kingdom of Sardinia free the rest 
of Italy and unite it into one kingdom Bismarck 
prHneminaterof Prussia undertook three wars which 
drove Austria out of the German Confederation and 
united (he rest of the Germans m the German Empire 
tmder the hereditary rule of the king of Prussia The 
T\iikish Empire m Europe gradually fell apart and 
(be Concert of Europe supervised the establishment 
of (he small nations aa they broke away— -the Chns- 
tian Balkan xlates of Greece Serbia Bulgaria and 
Rumania When Russia attempted to intervene mde- 
peodently m Turkey in 1853 the ensuing Crimean 
War (oreed Russia to submit to a settlement by the 
CoDcert 

The prmaple of nationalism was eomefiraes vio- 
lated Bismarck after the Franco-Prussian War 
annexed Alsace-Lorraine with a largely Pkench popu 
lation because German industry needed the iron and 
potash of that region. In ISSr after iti defeat by 
Prussia Aictna formed the dual monarchy of Austna- 
Hungaiy making the people of a number of nation 
alibes subject to these two Economically however 
this empue was a sound anaRgemect because the 
£um laoducls of one part could be exchanged for the 
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industrial products of another. Meantime, wliile the 
poorer classes were becoming more dependent eco- 
nomically on industrial owners, they nere gaining 
political freedom. In ISlo, Great Britain nas still 
largely controlled by a few land-owning families. Begin- 
ning with 1837, the right to vote was given to progres- 
sively larger bodies of eitizens, until by the time of the 
first World War it was possessed by practically all 
adult males, and in 1911 the House of Lords lost its 
power to veto laws voted by the more demoeratic 
House of Commons. In 1870 Napoleon III was driven 
from the French throne and a republic w as set up. In 
Spain a revolt in 1868 against the despotic Queen 
Isabella succeeded, but the new democratic govern- 
ment failed to find another sovereign. Italy in the 
process of umfication drove out the 
absolute monarchs formerly in con- 
trol, substitutmg the demoeratic 
monarchs of the House of Savoj'. 

The Scandina\-ian states, the Neth- 
erlands, and Belgium lived under 
monarchs with strictly limited 
powers. 

Colonies and Alliances 

In the latter part of the century 
the factories of the Great Pow*ers 
were able to produce more than 
they could sell at home, and they 
also needed raw materials produced 
elsewhere. So they pushed their 
governments to seek coloniesabroad 

rather than fight one another for 
European markets. Great Britain, 

France, and Germany conQuered 
great colonial empires in Asia and 
Africa, and Russia spread all the 
way across northern Asia. These empires came into 
contact, and friction de\'eloped. The powers then de- 

' the smaller European states, 
with the same result. ’ 

From this situation developed an armament race 

tl^p eventually broke up 

he Concert. Russia imtiated two conferences at the 

bu??L?e r annament race, 

but the.e resulted only m setting up a court of ar- 
bitration which the states w'ere not obliged to u^e 
fere Arbitration) and in establisliing rulfs for war 
w^eh were broken m 1914. Annaments increased 
faster than ever, ^d each state grew closer to its 
Austria-Hungaiy, fearing Russia, 
formed an alhance. France and Russia, fearing Ger- 

France, who 

blocked Its African expansion, joined Gennany and 
Austna m the Triple Alliance, but wavered when 
France made concessions. Great Britain, though ore- 
femng to avoid continental alliances, feared Germany’s 
powmg Mvj^ and so supported France and entered 
mto the Tnple Entente with France and Russia. 

The Balkan Wars and the First World War 

In 1912, against the wishes of the Concert, the Bal- 
kan States went to war to capture the Turkish terri- 


A CASTLE IN SPAIN 



Perched high on a crag, the Alcazar of 
“rer the Spanish country- 
side. The city of Segovia Ucs behind the 
castle. 


tor}' inhabited by their nationals {see Balkan Penin- 
sula). Serbia, e-xulting in the ensuing victory, started 
propaganda for annexing Bosnia and Herzegovina, 
part of Austria-Hungarj’ inhabited by Serbs. The 
assassination of Francis Ferdinand, Austrian crown 
prince, in the Bosnian capital of Sarajevo, June 28, 
1914, was a result of this propaganda. Austria’s de- 
termination to crush Serbia brought Russia, as pro- 
tector of the Slav states, to Serbia’s side. The two 
systems of alliances then engulfed all Europe in the 
first World War [see World War, First). 

Changes After the First World War 
The changes in Europe resulting from the war were 
far-reaching. Old boundaries and political institu- 
tions disappeared, social classes rose or fell, and 
perplexing new economic problems 
appeared. The czar of Russia was 
killed and replaced by a proletar- 
ian Eox-iet system, under the dic- 
tator Lenin. The emperors of Ger- 
many and Austria were dethroned, 
and republics w ere established. The 
Ottoman sultan was replaced by 
Mustapha Ivemal, an army-sup- 
ported dictator. Farmer revolts in 
eastern Europe broke up the great 
estates into sm.all farms, and re- 
duced the old agricultural nobil- 
ity. Labor received new rights. 
England, Germany, Russia, and 
Poland gave women tlie vote. Sub- 
ject races broke Austria-Hungaiy 
apart and tore pieces from western 
Russia. The inhabitants joined 
tlieir racial brothers across the 
frontiers or set up new states. 
Ever}’ government had spent recklessly during the 
w-ar and was hopelessly in debt. War ta.\es, property 
destruction estimated at 90 billion dollars, and the 
death of the family wage earners had impoverished 
the people. Insolvent governments issued paper 
money, which in Germany and elsewhere lost all 
value and ruined those lixing on sax'ings. 

The Peace Treaties 

The Paris Peace Conference attempted the task of 
reconstruction, through a series of separate treaties 
with the defeated states. The hope that the Concert 
of Europe might be replaced by a democratic League 
of Nations, where all states would be represented, was 
embodied in the Covenant of the League which was 
included in all the treaties. (See League of Nations.) 

Otherwise the treaties embodied all the war’s fears 
and hatreds. The Treaty of Versailles with Germany 
returned Alsace-Lorraine to France, took away Ger- 
many's colonies, disarmed Germany on land and sea 
and in the air, and forced it to make imdetermined 
reparations pa}’ments for war damages. 

The other defeated states were also disarmed. The 
treaties of Saint-Germain with Austria and Trianon 
with Ilungar}' were supposedly based on the principle 
of nationabsm. Czechoslovakia and Poland were ere- 



jted and Yugoslavia, Rumania and Italy all re- 
caved parts of the old Austro-Hunganan Empire 
Bulgaria lost much territory through the Keiully 
Treaty The Ottoman Empire was almost completely 
dismembered by the Treaty of Sfivres but Mustaplu 
Kemal revolted and forced more favorable terms in 
the Treaty of Lausanne m 1 923 
The Great Powers recogn zed by treat es the inde- 
pendence of the new nat ons caned from Russ a— 
Fnhnd Lat a Lithuania and Estuna — and of 
Poland wl ich was restored from fragments of Ger- 
many Austria and Rus- a. 

Measures to Promote Peace 
It was hoped that the ne v League system would 
later remedy the mjusticcs of the peace settlement 
and meet new poht cal problems as tl ey arose In 
19'’1 the Permanent Court of Inlcmat onal Just ce 
vas set up at the I^gue to settle legal d «putes and 
togiveopmionsrequestedby theLcague TheLeague 
tsdf brought about peaceful arb tration of several 
quarrels between nations. In 1925 the major powers 
s gned the Locarno Pact agree ng to maintam their 
existing front era and rcafUrnung their willingness to 
submit all disputes to the League In the Kellogg 
Brand Pact of 1928 they further agreed to renounce 
var as an instrument of national policy Along with 
these pledges to mamtain peace came widespread 
nductiOD m armaments Conferences to hnut naval 
construct on were held in 1921 22 and m 1930 {tee 
Nivy) and in 1932 a general disarmament conference 
>tt«n lied by delegates of 59 nat ons w as held m Geneva 
^ th such promise of last ng peace Europe began 
to rebuild From 1924 to 1929 busmess unproved and 
pspet money was again given definite value Amen 
Cia c tizens lent billions to Europe e states and otics 
tor reconstruct on Huge programs were undertaken 
to buJd homes for workmen who attained new pros- 
perity vnth improved industrial condit ons and co- 
operative stores SociaUst parties became strong 
Plough in Great Bntaan Prance and a number of 
*®iller states to share m the government 
If Europe had not quickly resorted to its piewsr 
piihtical hab ts this prosperity might have 
But a Concert of vietonous powers often ignoring the 
^|ue replaced the old Concert and kejit Russia and 
Germany out No great state would consder snr 
rffidenog any part of its severe gn right to net im 
checked m important matters The poht cal actovity 
« the League was thus largely reduced to n urnfain ing 
we supenonty of the victorious states 
Fiance always fearful of Germany alternately pta- 
and repressed it Soon after the war FrMce 

J^siped to organize the L ttle Entente— Czechoslovakia 
Hunnnia and Yugoslavia— who also were bent ot 
'^ tainingtheParspeacesettlement Francefonned 

“•^ces w th them and with Poland who had ^ual 

^ to fear Germany With the German drfatdt ra 

[^waton payments m 1922 however France felt 
enough to act alone It seized the 
«“br Valley but then agreed to a reparat cm 

““t (the Dawes Plan) which in turn was reoUcedwr 
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the Young Plan m 19^9 grantmg more Icment terms 
In 1925 Bnand of France and Stresemann of Germany 
agreed on behalf of their states to respect their com 
mon front ers and to maintam the demilitarized zone 
m the Rhmeland They secured a guarantee from 
Great Bntam and Italy of this settlement (the Locarno 
treaties) ami Germany was then admitted to the 
League. But France ms sted on keepmg Germany 
d satined and the L ttle Entente applied similar 
pressure to Austria Hungary and Bulgaria. 

Economic crises rocked the nations of Europe after 
the war These that bod long enjoyed democrat c par 
hamentary government surmount^ these crises with 
out re«nt ng to a change m their poLtical sj-stem. 
Other countries reverted to arbitrary one-man rule 
The first nat on to be brought under the rule of a die 
lator was Russ a where the Clommunists seized power 
m 1917 In 19^ Mussohm made himself master of 
Italy and m 1933 Hitler became the leader of the 
German people Poland Austna, Bpam and some of 
the Balkan States also abandoned parliamentary 
government la most of these countries free enter 
pnse was supplanted by socialist c government con 
trol free speech by imremittmg propaganda Wusso- 
luu and IliUer diverted the entire resources of their 
nat ons to bialing up military power and flouted 
mlernalionallaw (5« D ctatorship Fnsesm) 

After Hitlers nse to power in 1933 Gennanj and 
Ildy at first individually and then together began to 
upset the poht cal structure that had grown out of the 
fiisl World War This structure— based on the power 
of the democracies working through the League— 
was repugnant to Hitler and Mussolm The two 

diclatora regarded their nat ons as the have nots 

wionged by the Versailles Treaty France and Eng 
bndwere the haves interested in mamtauung the 
tuaus oM because it worked to the r advanta^ 

So Hitler in 1933 announced Germany's w thdrawal 
fn® the League He then tl^ off the rest ct ons 
^ peace treaty by rebuilding (Jenwny's army 
MWMTaifforoe Italy Mowed the German lead 

^ m^dSig Ethiop a (see Ethiop a) And 
t itesD te League sanctions neared their 

treaty sent troops into the Rhmeland 

Rome Berlin Ails Defies the Democrade 

Tn oUiber 1936 Italy and Germany aimounced an 

„±^osSportler parallel mte eats This 
agreemen Rome-Berlm Axis was later 

ag^ tire dTO Germany aided the 

war br^^* tbaUbey were helping to fight 

to .to.8 .toteg,. peteon 
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EUROPE’S CITIES BLASTED BY THE FURY OF WAR 



Scores of Europe's cities went down in mins in the second World War. Poland and Russia, Italy and France, Austria 
the Low Countries, Czechoslovakia, and the Balkan States will long bear the scars of bombing; bot in no conn^ wuJ ice iwa 
rebuilding be greater than in Gerraanv. Here we see a wrecked district in picturesque Nuremberg. Famous for its beanuiui mciM 
eval buildings, Nuremberg was also an important center for German heavy industry. 


of the anti-Comintem alliance was endent. France 
was diwded by intern.'il strife (see France), and 
England was unprepared for a war in which she might 
have to defend herself at home, in the Mediterranean, 
and in the Far East. In 1937, therefore, France and 
England announced a joint willingness to satisfy the 
“legitimate grievances’’ of Germany and Italy. 

Hitler Takes Austria and Czechoslovakia 
Hitler then began his conquests. In March 1938 he 
occupied Austria and annexed it to Germany (see 
Austria). Re.xt, he demanded German-speaking Su- 
detenland from Czechoslovakia. By threatening war, 
he forced England and France at a conference in 
Munich in September 1938 to permit him to seize 
the Sudetenland (see Czechoslovakia). Russia then 
asserted that its offer to aid Czechoslovakia had 
been refused by France and England, and protested 
that thej'" were trying to turn Hitler’s aggression 
toward the Soviet Union. Taking advantage of the 
discord. Hitler in March 1939 took most of the rest of 
Czechoslovakia. Hungarj', now in the anti-Comintem 
pact, and Poland took the rest. Meanwhile Hitler 
had rexnx-ed Germany’s old ambition to drive to 
the east (Drang nach Osten) by extending German eco- 
nomic power into the Balkans (see Balkan Peninsula). 

The Axis Helps Franco to Win Spain 
The continued armed intervention by Germany and 
Italy in Spam helped the rebels to defeat the loyalists. 
Gen, Francisco Franco seized Madrid on March 28, 
1939. Franco then established a fascist dictatorship 


and joined the anti-Comintem pact (see Spain). 
These A.xis triumphs forced England and France to 
abandon their appeasement policy. In March 1939 
they promised to defend the independence of Poland. 
After Italy seized Albania in April, England and 
France extended tlieir pledge to Rumania, Greece, 
and Turkey. 

Axis Aggression Brings Second W’orld War ^ 
The new sj'stem of guarantees divided Europe into 
armed factions of A.xis and anti-A.xis nations, with 
Russia standing aloof. Defjing France and England, 
Hitler demanded Danzig from Poland. When Poland 
refused, Hitler confounded the democracies bj' 
a nonaggression pact with Russia, Thus protects 
in the east, Hitler on Sept. 1, 1939, invaded Poland. 
On September 3 England and France declared 
Germany. (For military and diplomatic events of the 
war, see World War, Second.) 

Aftermath of the Second World War 
The war in Europe ended when Germany 
dered on May 7, 1945. The surrender was announced 
on May 8, which came to be called V-E Day (“^ 
in Europe Day”). V-E Day found virtually aU 
Europe in need of help. 

Scores of cities lay in mins. Such great world cen- 
ters as Vienna, Budapest, Warsaw, ilunich, Nurem- 
berg, and Kharkov were almost lex^eled. Vast areas o 
London and Rotterdam were bombed into fragments. 
Whole tillages throughout Europe were wiped • 
Railways and highwa 3 ’s, ports and canals had been 


damaged or wholly dMtroj-eci Farmers needed seed 
draft animsH fertilizer, nml imchinery 
Piopinte-l people of mo«t eountnes tenrled to shift 
the burden to their Boa-emnients Sonalisls and Com 
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lian laihmiM and smaller areas Added to these were 
temtonafgains/rom CzechosJovaiia, Poiancf andEast 
Prossia, and the earber absorption of the Baltic States 
into the Soviet Union Russia thus had added some 


muOLsts sne<l for politicnl power The Socialists adio- 2C0 200 square miles to its territory in Europe 


Poland too had moved westward into Germany, 
but the Western powers declared that confirmation of 
its gams must await the German peace treaty Italy 
lost the most territory givmg up its African colonies 
the Dodecanese Islands and Tneste Hungary ceded 
a bndgehejd on the Danube to Czechoslovakia Bui 
gam lost no temtory (see IVorld War Second) 
CoRimunlKQ Divides Europe 
TTie war agamst Fascism was won But another 
force threatened Europe and the world Tliat force 
was Communism It spread from Russia which had 
trained leaders from other countries IhTien they re- 
turned to their native Linda they built small but nith 
less Communist parties Belund their “iron curtain 
(be Conuumiisb* gamed eonliol of nearly all central 


rated only moderate control o\er business and imcial 
insfitutions w hile the Coramunista aimed at total con 
Irol Unwnllmg to sacnfice all self-government West- 
ern Europe inclined to moderate Bonatism Eastern 
Europe long u«ed to dietatonal rule ie-med to Com 
BiUDism In all nstmns ercept Russia ComrauRKts 
were a political mmonty But they were well or 
fjmied and firmly directed by Ru'sia and so they 
fomifsl [lowcrful dissenting groups 

RuMla Surgea to Power aa War VVeakena Wear 
The war s end marked the lioginning of a new stnig 
gle for pow er on the continent tor cciitunca Austri m 
or German strength lud w.r\eil na a buffer between 
IVestera Eurojie and the sLivit Inst Tlie war 
dfSJrojeil (Jut Jic«(onc futfem Rusu emerged as 
He strongest nalmri on the contmenl niroutli ifa and eastern Europe 
BuIiLiry gams, Rmc-ia duimnatcd almost all Eastern _Ru«u« ambitious ^al bee 
^irope from the Baltic bca to the Adriatic Se> 

Thewar had weakened Uestem Eurojie bomena 
tofts were under occupation Britain a power was at 
»R ebb Franco and others suffered political stnfe 
Yet preservation of democratic goveroment on llie 
wDtment rested chiefly on Western Europe The con 
fliet of principles between democratic U esfem Farope 
ud totalitarian Comniumat Rav.«ia affected efforts to 
t*®onstnicl Europe and to establish wotid peace 

The S(rug(l« for Peace Oeglns 

Just before tlie end of tiie w ar m I94a the anti-Aiis 
^tnea had formed the United Nations (see Uoitol 
nitions) Ita purpose was to ensure lasting world 
pwee But in the highest agency of the United Na- 
tiuns the Security Council, a decision could be vetoed 
by any one of the “Dig Five “ They were Ru»«m 
Tfance, Britain China, and the United States Russia 
Its veto to block the democracies m actions un 
svorable to Soviet policy In this way it prolonged 


increasingly clear 
The Soviet Union nosdetermmed to engulf all Europe 
IP CommuDism— end then donunate the world Com 
ojunist elements were still small m the dnnocnciew 
and 80 Russia sought to strengthen them Knowing 
that Communism breeds best m economic distress end 
social unrest Russia strove to prevent the rehabihta 
tion of the democracies 

The Soviet Umon’s first move was to balk wntmg 
jieace treaties for Austria and Germany Tbs slowe 1 
Europe’s economia revival, for normal trade depended 
largely upon the restoration of German mdustry Ilus- 
su then sapped weakened Bntam s aid to Greece by 
supporting the Greek Communists’ guerrilla warfare 
The ^vnet also aided the antmational activities of 
Communist minorities m Italy, France, and Belgium 
TVuman Doctrine and Marshall Plan 
Alter Russu steadily refused to cooperate with the 

democracies in Europe and m the Umted Nations the 

United States abandoned its histone isolation It 
strove to halt the spread of Communism ^7, U 


Ka^n stnfe and delayed limiting anunmeDts the T^man Doctnae Thu was designed 

RuMia set up puppet regimes m nations P . Russian expansion It provided financial 

wnet troope— Poland, Hungary, and all the B^ns to Turkey to prevent Russian domina 

•«ept Greece, where Bntam had a foothold Soviet aid aigidle East The United States also di- 

^psalso held eastern Austna and eastern Germany hem I ^ ^ against the guemik.’ 

more than reparations, Russia wtaaUy rr -iaj states then proposed a boW basic idea 

'tupped these nations The Communists dealt harshly Fnmnean recovery It was the Marshall Plan The 

that the Umted States w ould give eco- 
£c aid to a« European nations that jointly w orked 

e”“^i^for the w ar and 


^th Lberals and conservatives Elections were «»- 

luilledbehmd an “iron curtam” of eensorebp These 

“telhtes upheld Rujsia m the United Natwiis 
Peace Treaties Bring New Bouodarie* 

In October IM6 delegates from 21 Umted Nations . 

^reed on peace terms for aU Axis nations except Bntam, Fiance and 


ins the Allies signed peace treaties with JW7> 
Bulgaria, Hungary, and Finland 


. Tbs loss foreign investment c 

*^i“*^P..ro«-s balance of trade Tariff walls 
deeply ^ ^ 


Yhe treaties with Rumania and Finland confirmed ^ 

iMsee to Russia dimn,! the war From Rumania, and o“ier ^ commerce Outdated nmrhinep^and 


eir lessee to Russia dimng the . — - ^ 

P J®* had taken Bessarabia and north BucOTina 
Wm Finland the Soviet Union acquired the Kare- 
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ARiMED CONFLICT DOMINATES LAST FIVE CENTURIES IN EUROPE 



This graph shows the relative periods of peace and war in more of the European nations at war on the continent or en- 
Europe from the end of the Hundred Years' War to the year gaged in a struggle overseas to win a new colony or to put 
1954. During the span of 501 years, 337 years found one or down revolt in an existing colony. Few colonies now remain. 


cost in the world markets. iModemization was neces- 
sarj' but costly. Yet economic progress was impera- 
tive if Europe were to withstand Communism. The 
ilarshati Plan proposed the needed financial aid. 

The European democracies voted to accept the plan. 
But Ru==ia forbade its satellites to take part. It even 
^persuaded” democratic Czechoslovakia to withdraw 
its original intention to accept. 

Russia promptly undertook to combat the growing 
influence of the United States. The Russian satellite 
nations established the Communist Information Bu- 
reau, or “Cominform." Its chief dutj’ was to spread 
propaganda against the United States. Powerful So- 
wet transmitters also tried to “jam” the Voice of Amer- 
ica. This was the international radio broadcast of 
information by the United States government. 


Tension Mounts In 1948 

^ Earlj' in 1948 Russia suddenly extended its domina 
tion in Europe. TRthout warning, Czech Communist! 
Kized control of Czechoslovakia in a political coup 
Communism had made another strike westward. 

This spurred the United States to increase its eco 
nomic aid to Europe. It put the MarehaU Plan into ef 
feet as the European Recoverj* Program. When Itab 
held a general election, the United States warned thal 
It would Mthdraw its economic aid if Italians electee 
a Lommumst government. They did not. 

The restoration of German industry was still \ita 
to Europe’s economic recovery. When Russia contin- 
ued to block a peace treaty for Germany, Britain anc 
toe United States moved to revive industrj'in Wesfen 
Germany They merged their zones of occupation int< 
Bizonia. Later this became “Trizonia,” wher 
merged with the area occupied by the French. 


Russia Starts the “Cold War” 

Russia countered by launching a "cold war.” This 
was not a combat of arms. It was a series of obstruc- 
homst acts designed to make the Allies quit Germany. 
The cold war began when Russia threw a land 
blockade against the Allied sector of Berlin to keen 
food and supplies from the city. The Allies overcame 
the blockade mth a huge “air Uft,” with planes brine- 
mg in even coal and macHnerj^ “ 

The growing threat of Communism drove the na- 
tions of Western Europe to make alliances. In 1947 
Belgium, the ^ etherlands, and Luxemburg had formed 
a customs union called Benelux, In 1948, at Bmsseb 
the Benelux nations signed a 50-year pact with France 
andBritam. The treaty pledged co-operation in defense 


economic, and cultural affairs. It established the 
Union of Western Europe. Later the union created 
the West European Defense Organization, 

Meanwhile Russia kept a liarsh grip on its satellites. 
They showed some unrest, but liberals and conseiva- 
tives were ruthlesslj' “tried" for “treason” or “black 
marketing.” The clergj' was especially harassed in 
Hungary', Bulgaria, and Czechoslovakia. 

Only Yugoslavia ojicnly defied Russia. Marshal 
Tito kept the Communist form of government, but in- 
sisted that Yugoslavia’s interests stood ahead of 
Russia’s. He looked to the West for economic pacts. 

In 1949 Western Europe moved even closer to col- 
lective action against Cominunisni. The AVestern na- 
tions created the Council of Europe. This was an ad- 
xisorj' group that worked toward political federation. 
The council had a “cabinet” called the Committee of 
Ministers and a consultative assembly. Their head- 
quarters nerc at Strasbourg, France. Tliis was the 
first time in historj' that major European powers had 
taken even a first step toward federation. 

Even more significant nas the action taken by fhc 
United States for collective defense. The United 
States proposed a mutual defense pact to the democra- 
cies of Western Europe. TliLs was called the Xortli 
Atlantic Treaty. It was signed by the United State’, 
Canada, and ten European deraocracie’. This was the 
first time tliat the United States had made any niili- 
tarj- alliance with Europe during a period of peace. 

Determined to streni^lien the econoni}' of AA e’tem 
Europe, the Allies permitted AYest Germany to .’et up 
a republic. Bonn was the capital. Rusria countered 
by creating a puppet East German “republic.” 

The democracies learned that Russia had achieved 
the release of atomic energy. The United States then 
rushed arms to Western Europe. iMeanu hile. Eastern 
Germany organized an armed “police force." 

Still fearing Russian aggression, Western Europe 
in 1951 gave command of its armed forces to Gen. 
Dwight Eisenhower. He was later succeeded bj' other 
Americans. IMost European members of the United 
Nations sent supplies or token forces to aid in the tD< 
fight against the Communist attack in Korea. 

NATO and European Defense Community 

In 1952 Western Europe took further steps tonard 
collective defense. Leaders meeting at Lisbon set 
up an ambitious plan for a NATO army, navy, and air 
force. In Paris, the Benelux nations and Italy, 
France, and West Germany planned a European De- 
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fense Community WTien ratified by all sit nations 
the EDC would raise a common armj dre'iscd in a 
common uniform co<ipcrat ng cnth NATO forces 
The death of Russia s ruthless dictator Joseph 
Stdo in 1953 howe\er lessened some of Western 
Europe s fear of Soviet aggression Fac ng the heavy 
ctet of increasing armament most of the natons 
cooled toward NATO and CDC They made I ttle 
proKressiminplementingthcm T1 edemocracicswere 
further heartened by signs of unrest in Red-dominated 
countries— especially in Last Germany where aork 
era noted against the Communist reg me 
Western Europe also ind cated some resentment of 
the United States The fecimg arose eh efly from 
Amenca e pushing the Korean confl ct beyond the 
JSth parallel and America s insistence on rearm ng 
»ga nst the threat of Soviet aggression The pro- 
Amencan governments of Italy and France fell The 
fnendly tVest German regime of Konrad Adenauer 
however anept to victory m a general election 
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The Benelux nat oaa and France ft est Germany 
andltaly made a construct veecoaom c move la 1953 
byereatiQg^ European Coil and Steel Commumty 
TheECSC removed trade bans on their coal and steel 
WhileVtestem Europe wth Amencan help contin 
ned to build p strength Russia was eakenetl by a 
struggle for po er among its new rulers At the same 
t me it faced an agr cultural eras s brought on by the 
meHicieDcy of its collective farm system 
On May S 1955 ten years after the collapse of 
Germany in AV orld 55 ar II 55 est Germany (the Fed 
etal German Republic) nasfonnallvprocbimedasov 
ereign nat on The British French Amencan occupa- 
t on reg me waa ended and the new state was admitted 
to NATO as the I5th member East Geixoany re- 
mained under Russ an dosunation 
Austr a also rega ned its sovereignty m May 1955 
Russ a finally agreed to a treaty call ng for the with 
drawing of the oc«ipat on arm PS— Russ an French 
British and Amer can— before the end of the year 
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Europe’s Superb Treasures 

great city of Europe has its own trea^-e of w alk ainong the gardens and 

art masterpieces and histone shnnes MostAmer ns that delighted ancient Roman no es 

_^^phael created 5Ve walk down into tte Fo- -rhiou^oat France soar magm 

.land on tbe.pot wh.ro nc.onl.ng to Imii p„, by p«. 

»I>rk Antony detered h s or.t on 0.0 He « dn* ” 


THE CHURCH WITH NINETY-EIGHT SPIRES 


• ■.TL'I ♦. 
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1401 century cathedral^ Every°d we^th of spires and statuary than that which enriches Milan’s late 

This riew shows how this ornamentation has been^»^Bif' fought with loving care into a beautiful 

cathedral. There a?e 5?oget“er 9S ofX.e buttresses" which support the walls of the 

geiner vs of these spires on the church and more than 4.000 statues. 
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HOW EUROPE HOUSES ITS PRICELESS ART COLLECTIONS 



from century to century man laid up treasure upwi 
*irth So arose Notre Dame in Pans 

Britsin ( Great Museum Showcase o( ClsUiialloo 
It IS one of the astonish ng expenences of Uie 
•roieler on h s first visit to Europe to find 
the Bntish Museum m London It records the 
tliapters of mans Lfe There the visitor 
*nioag the weapons of pnimtive man repl w oi 
tombs of the pharaohs of ancient Egypt And «c may 
stem sculptures of the Roman emperors sort m^y 

®ther Roman and Greek art treasures IVcmay 

« the Magna Carta There too is a letter from a k ng 
of Babylon— and one from George Washington 
find treasures of the Bronse Age when 
found the way to work in metal 
*0 h things as Abraham and Isaac and Jacob 
*^oe used far back in Biblical days 

Th* Old World and Its Memories of the 
Ifherever we go m the Old World cit es w e . 
■oomory of the past There are places in wn cli 


to live the years gone by-^ch as that quaint 
seem lo uve J antwero which remains to th i 
old left it three centuries ago or that 

dsy as the pnnte „ ^ hardly altered 

d««!d th. t „„„ 0l ,h. P..I c t « 

So 1 13 eve^w human genius of the past 

have m»y *,-h Athens In Athens arose the 

«pecuUym Rome and Athens 1 

iSiton mlfed th. most p.ife.1 “'““'"‘J 
P^,no»h» » dd not 

ofancentart ® The Turkish army stored 

^ the f an officer in the of^ 

Its powder in fired a shcU which broke 

'“ll’riSini.l pud. nf “»• 

m two ,hp most famous hillin tnems- 

sj^nd ^ the tale of 

toiy of c ^a»t ^ ^ joof from the Pantheon 

ij« pope who tore the 1 ^ m 

to make cannon baUs 
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the world that still stands as it was the day the builders 
left it. It dates from Augustus Caesar. 

What a glorious place is the center of the treasures 
of Rome, the Vatican. Here, for all the world to see, 
IMichelangelo left his noblest work. Here Raphael 
crowded spacious walls with his immortal figures. 
The Vatican seems a sort of marble forest, so enor- 


mous are the dis- 
tances under its 
roofs. The largest 
palace in the world, 
it covers 13*4 acres 
and is divided into 
1,400 chapels and 
other rooms. Most 
of them arc picture 
galleries and muse- 
ums. It would take 
daj-s to see, and a 
hfetime to know, 
their magnificent 
collections of an- 
tiquities, the largest 
in e.\nstence. There 
are celebrated Ra- 
phael paintings, an- 
cient maps and 
manuscripts, 
Egyptian mum- 
mies, and countless 
works of art. In 
Rome is the beau- 
tiful tomb of St. 
Helena, made from 
one immense block 
of porphjT}', with 
the triumph of Hel- 
ena’s son Constan- 
tine carved upon it. 
Ithas been in Rome 
750 years, and laj- 
in fragments in a 
cloister from 1600 
to 1750. But some- 
body cared enough 
for this stately 
tomb to have it 
carefully restored. 

Our Rich Inherit- 
ance of Art 

Who can travel 
through Europe and 


look on all these things of beauty and not be grateful 
to all these countless artists of the past, thousands of 
them poor and unknown men, who left us this inspired 
work of their skilled hands? 

They have built windows of transparentstone. They 
have made wondrous cathedral gates like the gates of 
Ghiberti. They have translated into marble the joy 
and praise of the Rsalms of David, as in the singing 
choir of Luca della Robbia. They have given us quiet 


cloisters in cities, where man can put off the stress 
and strain of the working daj-s, and walk as in spirit. 
A Charm That Never Grows Old 
And what amazes us most of all, perhaps, is that 
these great beautiful things, often of astonishing 
strength and gigantic size, have a delicacy of touch 
and a wondrous charm, and seem as fresh as if they 

ONE OF ITALY’S RICHEST GEMS forV.Sdb 

daj'. Yet we know 
that all these things 
are ages old, and 
tiiere comes to us, 
as we look at them, 
a sense of the con- 
tinui tj’ of the world. 
We feel too the 
intrinsic brother- 
hood of man. 

One generation 
goes and another 
comes, and the 
work of each lives 
on. Onemanthinks 
a beautiful tiling. 
He writes of it or 
plans it. Then later 
his thoughts and 
ideals move the 
hearts and help to 
shape the minds of 
other men. 

Wonderful it is 
that so much of the 
ancient world re- 
mains, and won- 
derful indeed that 
so much remains 
with its charm un- 
spoiled. We must 
thank the earth it- 
self for most of it, 
for the kindly soil 
has covered up our 
treasures with the 
dust of centuries. 
It guarded them 
from the Goths and 
theHuns, from time 
and from weather. 
We can scarcely 
conceive the wealth 



if a- 



labor, the restoration was Mmple^d^ 1926 Patient 

P.ece ngain adoms-after a Up'se££eg?h,tSfes'"-i°tJfSi.&“1„r^if^^ 


of treasure that the toil of men has stored up for us. 
The great European museums are literally filled with 
treasures of beauty and wonders of antiquity far older 
than the United States. In Amsterdam’s State JIu- 
seum is Rembrandt’s ‘Xight Watch’. The superb ‘Ve- 
nus de Milo’ stands in the Louvre in Paris. The Museum 
of the Prado in Madrid is second only to the Louvre. 
As we tour the galleries of Europe’s magnificent mu- 
seums, we seem to be joumeving through vivid pages 









EXAMPLES OF THE MAGIC OF THE ARTIST’S SKILL 



eb^'e’^I^e more worksfao^Itely'tban'froS any ^ Th**® mnnlflcenlly provided. Thia is why J'*® 

in the Nationai Mnsenm. Naoles: (21 ivorv The objects are as follows: (I) Greek statue of the goddess Flora. 


(41 censer. 
Thrower’, 

by Metsn, 

ancient pompcii* 
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Here are a few of the interesting objects in the Bnh*^ TLT«e.-««. i. . -, x- - 

and Amphitate js 16Ui century Flenusli work, whSe the ocnhon°S'»S°w^t* **"' center picture (S). The ewer (I) showine 1^'!*=? ' 
The ivory horn (3) and the metal-work ewer from among the most highly pnied 

and cooking utensil (6) are much older. But oldest nf^u centunes, while the Roman helm^ (5) 

and his wife (7), a winged god (9), the head of Ptoler^aST.Sf and Assyrian exhibits — statues of an Egyptian oBciU 

winged bull (12). The Portland vase asi **’' "’®° ®* pnestess Ta-Ahh (11), and the Assyrian 

, uanu vase ti3), the most famous vase in the world, is from the time of Sh Paul. 








«f t history book W e can go for a walk througb his- 
tory and feci ^ery close to Crotnwell snd Drake and 
Miry Queen of Scots for we can read Jetton they 
rroto with their own hands and at Oxford ne can sm 
ithair made from a piece of the ship in nhcb Sr 
Fiaocis Drake sailed around the world Ue can see 
tht things that Socrates and Pbto saw we can touch 
s IhiDg St Paul looked on wc ran read the actual 
letter written by Anne Doleyn as her heart «as beaU 
mg h gh at the thought of marrying the Bluebeard 
bug who later murdered her 
The wealth of the mu«euma of Europe is ao im 
tseose that no man knows the extent of it and no 
gold caa huj it Treasure piled on treasure meets 
our ga*e wonder on wonder tragedy on tragedy 
sJ the emotions that come into our lives from the 
mdle to the grave stir in us as we walk through 
Ihoe great giaUcnes Gems that gl Iter like the sun 
Ihiogs 93 hrautifui (hat they seem to belong to a 
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worid of dreams marvelous products of the patience 
of Nature and of the immense bbor of men s hands 
ghastly sghts from which we turn away and shud 
dcr inernones of immortal deeds a touch of the gen 
uu of Shake«pcare and M chebngelo a httle thing 
King Alfred owned someth ng Cromwell WTOte and 
an actual tdic of Napoleon Bonaparte fragments 
of hstory from every age and e\ery bnd types 
of life from every dime Nature in ail her seasons 
and ui all her glory and through all her generations 
the tiooka that men have w'ntten the p ctures they 
have pamtod the statues they have carved — all 
these are here 

It IS all here for you and me treasure untold 
that beloags to the world It has come to us from 
the past to which we owe our priceless hentage it 
belongs to this general on of the world to hold in 
trust and to be handed on to that far-off future which 
all good men believe mil be greater and greater yet 


REFERENCE-OUTLINE FOR STUDY OF EUROPE 


THE lAND AHD THE aEOPlE 
I Locot on and tlx* H-tlMt chart U 316 location 
a world map TV 201-9 pol tical divtsjons maps 
E-flO-l? <21-9 air distances polar project on map 
A-Ml 

n Stnicturs of Ihs land E-llt <21 2 mapE-tl9 
A Mounta ns ond hlohlondi E-i3! S map C^t9 

1 Alpins aystorn L-122 Pyrenees P-«7 pw 
ture M13 Alpa A I7l>-80 petim h-t‘9 
8-47< 478 477 478 Apennines A 272 Dnanc 
Alps 13,21 Carpathian hfounUms and Tran 
sylvaman Alps R 252 0-12' Caucasus Moun 
Urns 0-153 picture O-IO (Vfouni Dbrus 
highest peakin Europe picture R-25d) 

2 Ceutnf uplands (Ilercynian lyatoin or At* 
raoncan Fold) E*423 central pbM^ f 
Trance F28I Vosges Jlountans >-o2' 
Schwarswald (Dl«k Forest) Alounlauis 
B-203 Hsrs MounUms It 280 Ardennes 
Afountams picture B-ll< Bohejuian platea** 
and surrounding mountsins B-220 U’I’M tbe 
Spanish Me8etaSJ12 picture S-3t4 Rhodope 

Alountaina B-2l 

3 H gWands of the Dntish Isles and 

nsvia (Caledonian system) Ireland 1220 
1231 Wales W.3 England E-34fr« 

S-63 pictures 8-82 W Norway and Bwroeo 
(KjOirn Mountains) N-300 S-46I (Feano- 
Scsndian shield E-<22 
* The great pla n or centrol pla "» *“*P 
slopes from the mountains to the »ea it w 
eludss southeastom England E-WS 
E-350 and most of the Netherlands and Itolpuia 
N (14 B-llO It extends from central fiance 

P26I through northern Germany and Deiimar 

^ D-68 into southern Sweden •*" 

widens into the lowlands of Poland and Jiu»» 
F-5i2 It-25r 

C Trine pal ,|»eri E-414 421 1 st ^‘3 ^ 
E-419 Danube D 15 pictures B-24 ^ 

E;288 Loire L-2g6 Meuse M 185 P«>^^ 
f^e R-133 Rhone R-149 Seine S-98 Tb«n« 


TllO Tiber T 127 Vistula V-493 Volga V-S20 
pctureR-^ „ _ 

0 ^otllfleondodie nng«eaiD-4l4 itiapE-119 
Vfed tensDsan Adriatic and Aegean Seas 
Ml6a A22 A27 petureWIS Atlanta Ocean 
A-451 English Charnel and North “lea N 298 Bal 
IK Sea TM? Arctic Ocean A-S’S Casp an Sea 
C-132 BIackSeaB-2W DardsnellesO 17 18 
6. frnceel iilchdi map E41W7 Iceland 1 9 12 
Bnl<* Isles 1«20.7 (Orest Bntoin ^174 Ire- 
l.».rl Tr6-230h 12306-232) Damxh Islands 
p,68 Balearic Islands B 20 Corsica CM88 Bar 
doM 8-44-5 Sicly B-17M Crete C^IWI 
MalU M-50 Dodecanese including Rhodes 
R iMandFarvIndex Arctic sbndsA-MT 
, Hel,Ka<oni rent ehonged m po.r oflesM 2 
Tf» A« 1-4-7 Grtst Britain once part of h 
327 NoHh Sea once dry land N 298 
S -.Ik Al™. Mil ontin «1 

u, art'^’^trsuifallmapW-O 

2Mor^'"wtoofwa»lemEuopeW22 * 

latolWTO IbenanPenbsula and France M18 

262 westotuGermanyandtheloelands 
rJtMl V 116 Scandinavia 0-6S N-302 ^01 2 

“Sr.. 0.11 B.™. 0 

* «?A*mT 3 “i 265'"y-^ 46 G189 specalMedi- 
(Etesian M.tral Sirocco) )«t 

.,1 i-lmafe of cenirol ond eniletn 
' aHm H-..8 R-2'3 C-535 

P«lMi8 .,A8IS 

rti. » 

rf sDinak “ fg on. E-120(i4 di, 

to E.fc™»Outl 0 , to 

^fl/Manluod 
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also 

421, 


VII. How men use the natural regions of Europe E-429& 

A. Northwest highlands E-429c: how people live in a 
cool highland by the sea: \orn-ay X-302-3046, 
pictures E-415, X-299, 303; Sweden S-402-S 

B. Northern plains and central uplands E-429e-430 

1. How people live in the western Ion lands bv the 
sea: Xethcrlands X-n(>-20, pictures E^I8, 
P-I42c, X-115; Belgium B-1 10-15, pictures 
B-n3; Germany G-9I-5, pictures E-429&,G-90 

2. How people live in the eastern plain; Russia 
R-2C2-74, pictures R-257, 25S, 275, 27G, 277, 
2S3, 291, E-430 

C. Southern mountains and peninsulas E-430-31 

1. Hon people live in a mountain land ndthout a 
soacoast: Switzerland 8-474-7, pictures S-478 
479, 4S0, 4S1 

2. How people live in Mediterranean lands; Italv 
I-2G4-9, pictures E-415, 1-203, 271, 272; 
Greece G-lS9-gi, pictures G-I92 

VIII. Naturol resources and their regional use E-429c- 
431; mineral resources and water jxincr E-414, map 
I^29d, picture E-422; agriculture and fisheries 
E-4296, map E-429 

Note: For the resources and industries of the individual 
countnes of Europe, see the Reference-Outhnes for the 
pnncipal countries and the Fact-Indes entries for smaller 
nations 

IX. Trade and transportation 1-192, 197. gee 
Trade, table in Fact-Indev 

A. Rivers and inland waterways E-414, 
p-16 ; canals C-lOSa-h, pictures G-92, B-320 

B. Land transportation E-121: Alpine highwavs, 
pietme 5-4,1. • German superhighwavs, picture 
U-So; R^ian roads and railroads comp.arod with 
United States, chart R-2S0. See aho railroad 

mileage table in Fact-Index 

C. H.°^b°rs and porisi Royal Docks at London, 
picture H-2Go; Southampton, picture E-348; 
Ui^bourg, picture £-421; Marseilles, pietur^ 

1^3?"’^°'''’ distances, polar projection map 

X. Principal cities: London L-29S-307; .Moscow M-39&. 
Berihf^lS’ ^"“Srad 1^102-4, picture R-2SG; 

fSgG E4^^A picture 

Aioe.^ ’ '’-5^-2, picture 
pest pictures P-C5, A-31G; Buda- 

Sari ^3- D-G9; 

pictures R-252, 253; Stockholm 

Sie pictmeP-SSO; Dublin D-157, 

Belgrade B-I17-18, 

sills ““ 

THE NATIONS OF EUROPE 

1 . Western Europe, map^E-416-17 424-5 

B461-6, outline 
^66, 46/ .Norway A-299-305, outline S-4G6-7- 

outltari?2''^'^’ 'celond I-O-lz; 

fondr ®dfain end Ire- 

5 Wol'eV W ^'°"and S4i2- 

0, Wales W-3-4, Northern Irelond I-‘>30^*>‘?2 
Republic of Ireland 1-226-2301), outline G-lfls 


C. Benelux countries: Belgium B-110-17, outline 
X’-I23; Netherlands X-1 14-22, outline X-123; 
Luxemburg I,-353-4 

D. France F-25S-274a, outline F-274a-275 
E Switzerland S-474-S3, outline S-4S3 

II. Central Europe, map E-416-17: Finland F-70-2; 
Germony G-S7-103, outline G-103-4; Poland 
P-342-5; Czechoslovakia C-535-C; Austria 
A-493-5; Hungary H-44S-51; Rumania R-252-4; 
Liechtenstein L-221 

III. Mediterranean Europe, map E-4IG-17: Spoin 
S-31 1-3225, outline S-3226-324: Portugal P-37S-S1, 
outline S-323-4: Italy I-2G1-S0, outline I-2S1-3; 
Yugoslavio Y-346-S; Albania .-L-13S; Greece 
G-lSS-96; Bulgaria B-31S-50; Turkey T-214-2205; 
Andorra, Monaco, San Marino, and Vatican 
City (Fact-Index) 

IV. Eostern Europe — Republics of the Soviet Union in 

Europe, maps R-260, 2C6-7, outline R-2925- 
294: "Russia Proper” R-2.5G-2926; Estonian E-400; 
Latvian L-135:Lithuani.an L-276; Ukrainian L'-233; 
Georgian G-Sl ; .Lnncnian .4-373-5; Karclo-Finnish, ^ 
R hife Russian (Byelorussian), Moldavian, .Azer- 
baidzhan (Fact-Index) , 

HISTORY 1 

I. General E-431-9, ch.arts H-3GI-S. See also in 
the following sequence the Reference-Outlines for 
-Ancient History, Middle -Ages, Renaissance and ■_ 
Reformation. Industrial Revolution, Historj' (Cur- ,■ 
rent Event.«); and the Reference-Outlines for 
Great Britain and Ireland .and the individual coun- 
tries of the continent. For the relationship of 
European history to the world in general, see the 
Reference-Outline for World Histon' 

II. Prehistoric period M-C3-C, 09-70, (>324-6 

A. Ice Age Conditions P-406c, maps I-C 

B. Stone Age cultures S-401-2, pictures C-325, 

M-67, OS _ 1- 

C. Swiss Lake Dwellers L-S7, M-6G, S-4S1, pic- 

turcs .M-68, S-144a, C-326 A 

D. Early peoples: Celts C-103; Teutonic stock 1., 
(Germans and Scandinavians) G-90, S-55; ra- V. 
cial beginnings, diagram R-22 

III. Rise of civilization in the Mediterranean region 

C-326-7. See also the Reference-Outline for Ancient 
History i ' 

A. Aegeon Sea merchants A-27-9 

B. Influence of Asiatic culture .A-404, P-204-5 

C. Foundation of Greek culture .A-2^9, G-196 

IV. Ancient civilization reaches its height in the classi- 
cal cultures of Greece and Rome G-196-202, 
R-ISO-S. See also the Reference-Outlines for .Archi- 
tecture and Sculpture 

V. Decline and fall of the Roman Empire R-ISS 

A, Emperors controlled by the army R-188 

B. Roman Empire divided into V/estem and By- 
zantine empires: first division under Diocletian 
(284-305); final division after death of Theodo- 
sius the Great (395) R-m, E-431, B-373-4 

C- Constantine the Great C-456: Christianity 
legalized and becomes state religion — council 
of Xicaea C-302; capital moved from Rome to 
Constantinople B-373, 1-258 

D. Roman legions withdrawn from Britain E-35S 
E Teutonic barbarians invade the V/esfern Em- 
pire E-431-2, G-143, H-451, V-437: Goths led 
by Alaric sack Rome (410) .A-129; Pope Leo I 



saves Rome from the lluni Il-JSt \ andal army 
captures Romo \ *433 

' Odeeeer the barbarian depotei Romulut Au 
guitulut— end af the Roman Empire of the West 
(f6)R188 M230 

i Dork Agei in Western Europe W 3u C^3 
I Eastern Rome (Byzantine Empire) fasts for 
onofher 1000 yeori B-3"3 
he Middle AgeiM-23G-23SA n-133 \\ 211 
I Clovis founds Merovingion Dynasty ond king 
domof the Pranks (431 Sill 

1 Accepts Clinslnmlj \I 237 C-3rfl F268 

2 EstablLshcscourtatParia (503) P-8t 

I Theoderic the Greet invades Italy init$ 

1 Ostropofh fcmgifom founiioJG (-(3 

2 Siege of Ravenna R-79 

Byzantium, the Roman Empire ef the East 
reaches Its greatest esieni under Justinfon I 
end Theodora {5i7 SiSl B-374 J.3C~-8 Os- 
trogoths driven from lUly G 144 
' Lombard hordes overrun Po Valley (SiB) L-207 
: Rise of Mohammedanism Moors invode Spa n 
l7I))S-32O-l,M-3.50 

' Merovingians succeeded fay Cerolmgian Dy 
naily|73) 9S7|r-268 

1 Charles Martel defeats ^araecns (732) C-10#, 
M-331 

2 Pepin the Short, fir^t Carolingian king gives 
Ravenna to the papacy R-79 

I Chorlemogne— first Holy Romon emperor 

1 inhente kingdom of the Franks C-I8T 

2 Conquers Lombards m Italy (773-4) Ie297, 
C-187 

3 Coronation at Rome on Christmas Day m Use 
year 800 C-l 87-8 11-408 picturcM237 

4 Revival of education and art C-t88 

I Charlemagne's empire divided Partitioo of 
Verdun m 843 marks bcgmniog of modern 
France and Germany C-188 tM32 V-JSl, 
n-4os 

I The Crusades and the leaden C-S19-22 picture 
M 238d Richard I, the Lion Hearted of Eng 
land R-140-50 picture C-5'’O Louis IX (Saint 
Louis) of France L-318-19 Frederick Barbaroe- 
sa Holy Romanemperorr 281 PhilipAugustua 

ef Frsnee P 290 . 

' Foil of the Byzontine Empire (1433) M74 T 220 
Feudal sm declines ond the Middle Ages merge 
Info the Renpissonce M 238h R 103 
For life of the people in sued cvsl Europe see the 
ce-OutUne for the Middle Ages 
he Renaissance and the Reformation 
^1-3 Hapihurg empire at sis height C-180-90 
f-e also the Reference-Outlines for Renssssance 
nd Reformation and for Austria-Hungary 
Vors of religion ond conquest E-432 
' Thirty Years WarT 118-19 

I ConquestioflouisXIVL-319-20 ^32 
• War of the Spanish Succession I,.320 A-497, 
.Mug U-420 , , , .nra 

5 Wor of the Austrion Success on M 95 A-4W 
F Seven Years War S-t07 F 285 C.I98 A-498 

" Fortition of Poland P-343-4 M 95 h67 
«e for colonial empires E-434 C-300 8e^ 
he Reference-Outlines for Africa Asia 
Imenca Great Britain France United 

firtorj Canadian Hatory, and Mevico 


EUROPE 

X French Revolution and Nopoleon F 291-5 N 6-11 
Seeabotbe Reference-Outline for France 

XI Induilnol Revolut on E-433 I 128-34 See also the 
Reference-Outline for the Industrial Revolution 

XII Notional groups ond breakup of old powers 
A Melferaich and reaction 4-498 

B Holy Alliance and Grand Alliance EM33 
C Revolutionsof 1848 E-433 A-198 L-32I G 97 
D The spread of not enolism in the I9lh century 

1 Cermany becomes a state G 97 F 278 Bis- 
marck B-197-8 

2 (Jmfieatioo of Italy I 2"2-3 Cavour C 158 
GanhaIdiC2I MarziniMHS 

3 AusIro-HungariaB Empire formed A-498-9 
II-45(> Francia Joseph IF 276 Kossuth K-67 

4 Third Republic m France F 266 269-72 

5 The Irish question I 2393 E-369e Glad 
atoneG 118 ParncllP-91 

6 Nor»aybecomeaindcpendentN-3045 

7 DelgiumseparatedfromllolIaDd B-llS 

8 Balkan elates B-24 26 

tiala Bee atM She Refereoce-OutUaes for the pr nc pal 

counirwa of Europe 

E Spread of democracy D 65 
f Iniemat oncl law gams in force 1 189 arbitra 
tioo A 294 embargo W36 Hague peace 
wnfcteocea 11 242 privateering P 272 treaties 
T177 

O Inlemosonolce operotonT 177-8 

/ Ccoaocrte laterdepeDdeoee of (WiatriM 
T 164 T 168 C.3565-C 

2 PosUl Union P-SSS-S . „ . 

3 Copypghte and patents 0175 P^8 7 

H Developng spheres of influence Asia A-4I9 
Africa A 52 Turley and Kear East E-433 
B-24 T 220o 

I Keeoino 0 preconeui peoee the balancing 
' 218 IM34 T177 atmgge 

for industrial growth 216 C-300 E-434 
peace movements P 101 2 

XIII World War I TT 215-89 See also World War I and 
chronology lO Fact-Indet 
A Co3w 215-16 210, WlSf 
B-26 

B Covnlne* I'"'®’’'"' W 215-19 

C Alf/oryondnavolcompaignt 
p Newi»ilituryproblemsW222 

F New weopons developed pictures W 221 ar 
tillery A-397-8 airplane A 103 gas W-222 
S aubroarine W 224 &-I37-8 machine ^n 
M 9 torpedoes and mines T 155 moto 

,Acles'-5<»(‘»uksTll) 

f Relief work H-l^O 
G Overtures for peoee .R,i9q 

1 Benedict X\aug|eBtaterW^123 

2 PnisX appeals for peace P 277 

3 wJsoooffer8mBdiatiO"W147 


I £-434 F2'C 


IS W 219-32 238 
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** *""’*tOTf^i^nceofporisW239 \-l63 P"®- 
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2. Treaties: \’'ersailles (Germany) ■W-230; Saint- 
Germain (Austria) \V-240, V-172; Keuilly 
(Bulgaria) W-2-10; Se\Tes (Turkey) T-220a, 
W-240; Trianon (Hungarj') (Fact-Index) 

3. League of Nations formed L-I-J2 

4. ilandate<i and occupied territories 'VT-239 

5. Territorial losses of vanquished nations and 
formation of new states E-434-5, W-239: 
Czechoslovakia C-535; Estonia E-400; Fin- 
land F-70; Hungary H-450; Latvia L-135; 
Lithuania L-27G; Poland P-344; Yugoslavia 
Y-346 

J. United States makes separate peace W-240 


XIV. Europe between two World WorsE-435-C,W-240-4 

A. International co-operation W-243-4 

1. Actn-ities of the Ijcague of Nations L-142 

2. Peace movements; P-101-2, E-135: Locarno 
Pact W-244; Kellogg-Briand Pact P-102, 
C-46S, B-301; Washington and London dis- 
armament conferences P-14, P-102, H-2G7, 
picture H-423; Coolidge’s efforts C-4GS; 
Balkan Entente (Fact-Index) 

B. Revolutions: Austria A-494; Germany G-9S, 
W-I3G; Greece G-191; Russia R-28S-9, I>-162, 
T-192, \-234; Spain S-322, A-152; Turkey 
T-220a 

C. Dictatorships D-SS-9,E-435 

1. Mustapha Kemal in Turkey T-220a-i 

2. Fascist Italy F-13, 1-274, picture 1-273: 
Mussolini M-473-4 

3. Nazi Germany G-98-9: Hitler H-3S3-5 

4. Soviet Russia R-2S8-91: Lenin L-1G2; Trotz- 
ky T-192; Stalin S-3G0-2 

5. Fascist Spain S-322<i; Franco F-277 

6. Other dictatorships: Greece G-194: Poland 
P-344; Portugal P-381; Yugoslavia Y-347 

D. New conflicts arise 

1. Financial difficulties W-242-3 

2. Growth of economic nationalism T-17-18. 
1-19G 

3. German3' rebels against Versailles Treaty 
G-99 

4. Itelj- defies League of Nations and seizes 
Ethiopia E-403 

5. Civil war breaks out in Spain S-322a 

6. New rivalries and alliances 

Rome-Berlin Axis formed E-435, 0-99 

(b) Fasci,=m versus Communism: anti-Comin- 
tern pact E-43G; Germany, Italy, and 
Russia interfere in Spanish civil war 
S-322a 

(c) Popular Front governments F-272,S-322a 

E. Appeasement and aggression— Rome-Berlin 
F272°^"*' democracies E-435-6, E-371, 


1. Germany annexes Austria A-495 

2. Hitler dictates terms of Munich pact C-53C 

3. Gernmnj- dictates pact and invades Czecho- 
slovakia C-536, G-99 

4. Italy invades Albania A-138 

5. Chamterlain and Daladier abandon appease- 
ment W-Mi, C-183: guarantee independenct 

“ther threatened nations 
^3 < 1 , h -2 / 2 ; Great Bntam mobilizes Ek37i 

6. Germany demands right to Danzig and pas 
sage through Poland D-17, P-344 

7. Soviet-German pact W-247 


8. Diplomacy fails to avert conflict and Ger- 
many invades Poland— England and France 
declare war W-247-S 

XV. World War II W-245-301. Sec also World War II 

and chronologj’ in Fact-Index 

A. First campoigns on land and sea W-248-9: 
battle of Poland and sUilemate in western 
Europe, pictures W-27C 

B. Germany invades Denmark, Norvray, and Low 
Countries W-249-50; Norw.ay conquered, picture 
W-27G; Rotterdam bombed, picture R-235 

C. Italy enters the war W-25(M, 1-275 

D. Fall of France W-251; battle of Flanders and 
battle of Franco, pictures W-277 

E. Battle of Britain and the Atlantic W-251-2, 
pictures W-277, 278; bombing of London L-299 

F. Germany invades Russia W-237-8: battle of 
Stalingrad S-3G2, picture W-278 

G. Struggle in the Mediterraneon, Greece, end 
the Balkans W-255-G: German drive through 
Balkans, picture W-277; Crete C-511 

H. Rising tide of Nozi conquest, maps W-25G 

I. Counterottack against the Axis: .Allies invade 
Sicil.v and Italy from North Africa W-264 (bat- 
tles of Sicily, Salerno, and Cassino, pictures 
W-279, 2S0); Russian counterattack W-2G4-G; 
bombing of Plocsti, picture W-279 

J. How the Nazis were forced back, maps W-265 

K. D-Day — Allies invade France through Nor- 
mandy W-2G9, pictures W-280, 281; battles of 
Aachen and the Bulge, pictures W-2S2 

L. Collapse of Germany W-271-2, G-lOO, pictures 
W-28^1 : Russians fake Berlin B-130 

XVI. Consequences of the wor ond plonning the peoce 

W-294-301; working out the treaties W-299h-300; 

problem of GermaD\’’s future AV-300, G-101-2; 

United Nations organized U-249-240& 

XVII. Troubled peace and "cold wor" Sec also the 

Reference-Outline for World Histoiy 

A. Iron curtain of Communism divides Europe E-43i 

B. American oid to non-Communist notions: Truman 
Doctrine and Marshall Plan T-19S; European 
Recovery Program replaced b\' Mutual SeeimtJ’ 
Program, becomes Foreign Operations Adminis- 
tration in 1953 U-395 

C. Council of Europe ond North Atlantic Treaty 
Organization E-43S, map U-3945 

XVIII, French Union problems ond Geneva Conference 

E-439, F-274, pictures H-377 
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equipment Other important products are automobile 
bodies power shovels tools and machinery struo- 
tunU steel foods plastics beer and cigars 
Enuimlle is a farming trade center It also is a 
rail hub and suburban rail and highway bridges 1 nfc 
it with cities south of the nver Evansville hes on 
the borderof the South and has taken on much of the 
South 8 pleasant charm Its business distnet adjoins 
the nver and is fronted with a broad stone and con 
Crete proeienade atop the levee One of the city 
parks contains a zoo The city also has a museum of 
arts and history and Evansville College Near the 
city ate a state hospital for the insane and Angel 
Mounds an anc ent Ind an bunal ground 
In 1812 Hugh McOary established a trading 
post here he also operated a ferry to the Kentucky 
shore In 1814 be laid out the town and named it for 
Gen Robert M Evans a later resident When Van 
denbuigh County was formed in ISIS Evaiuiville was 
made the seat In 1853 the Wabash and Erie Canal 
luilung iwlre Eneand the Obo River reached Evans- 
ville In the same year a rs 1 line to Terre Haute began 
operations Although the city ha? suffered several 
damagiDg nver floods its growth ha? been stea 1> It 
was incorporated as a town in 1810 and charteied a 
city m 1347 The city government is the mayor 
counalform (5« of»a Induns ) Population (1950 
census) 128836 

Evaporation a liqu d exposed to the air gradu- 
ally becoines a xspor or gas The change is called 
tvoporation Common examples are clothes drying on 
a wash line and water vanishing from i et pavements 
alter a rain Some liquids such as alcohol ammonu 
and gasoline evsporate more ropdly than water 
othn? mh >! Sly»'» “il ‘■‘’ft 

Mur roll* * ‘“I' '■>'■‘1 

mporatim we must recall that the 
molecules of whieh every sobsunee rs mede up 

aiv eoveroed by two forces eolenon which lends to 

dSftbem loselher end the hM rrmlioj of Bie mdr 
SboIcS wlucb tends to nudre them ty .,»rt 
W1«« eoheeon domui.tes the eobstan . 
L^lohd Wren heat »ot«n is stronp enough to 

'I’.TvCSoWdu.d rooleoul's ^ 
to" SvZSi mL rapidly , 

to be luoj™ ,p„, gej,„„d the range of 

vrow.ftit The escape of molecules is 


sturdy tugs push barges m 
Hs harbor Nearby coal and oil brought 


I V Nearby coal and oil brought faewnw 

» Evansville and the city has become a nalioiial 
for the manufacture of eleetno refngeratwn 


rsiud fi»"'« JSoll' it b2ps”t"'vp'“"“">' 

no emo SSi"i».e..«iuc.. the average speed of 
and out those evaporation quickly stops be- 

quantity of molecules in the vapor 
the number that strike the 
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surface of the liquid and are recaptured equal the 
number escaping from the liquid, ^^'hen this takes 
place, the vapor has reached its saturation point. 

A vacuum hastens evaporation, since the fewer 
molecules there are above the surface, the smaller the 
chance that an escaping molecule vill strike one of 
them and bounce back into the liquid. And, of course, 
the fewer will return by their own chance motion. Con- 
versely, pressure which crowds together the molecules 
in the space above the liquid decreases evaporation. 
If the pressure is great cnougli it will force molecules 
back into the liquid, causing condensation. 

At any given tcmiwrature, tlic pressure at which 
equal numbers of molecules are leaving and re-enter- 
ing the liquid is called the rapor pressure or vapor 
tension. This varies for different liquid.s ticcau-e the 
force of the cohesion of their molecules is different. 
Liquids of feeble cohesion evaporate rapidly and thus 
liave high vapor pressures. 

The evaporation of water is important in nature 
(sff Water; Rainfall; Dew). It takes about five times 
as much water vapor to saturate the air at a temper- 
ature of 100= F. as it does at 50°. Relative humidity 
is the ratio between the actual amount of water vapor 
present in the air and the amount the air would con- 
tarn at the e.'dsting temperature if it were saturated. 
A temperature of from 6S° F. to 70°, with a relative 
humidity of from 50 to 60 per cent, is said to be ideal 
for health and comfort (see Heating and Ventilating). 
E\'EI^T, Motot. Tlie summit of Mount Everest in 
the Himalayas in Asia is the highest point on earth. 
For many decades e.xpcrt mountain climbers sailed 
its glaciei-s and peaks in attempts to rejich the 
top. Sevend men died in the effort. Finally in 
1953 a British e.vpedition succeeded. The team was 


led bj' Col. H. C. J. Hunt; the two men who actually 
reached the summit were E. P. Hillarj- of Kew Zea- 
land and Tensing Norkaj*, a Nepalese-Indian guide. 

The height of Mount Everest, long accepted as 
29,002 feet, was fi.\ed at 29,028 feet in 1954 by the 
Indian Sun'ey. The loftiest mountain in Europe is 
less than two thirds as high. Seen from the Tibet 
side, Everest towers in solitarj’ majesty. From the 
Indian side, it is almost hidden bj’ other peaks. It 
was named for Sir George Ei'erest, an English sur- 
veyor and geographer. (See also Himalayas.) 
Everglades. This vast tract of land and water 
formerly occujiied an area of 5,000 to 8,000 square 
miles in southernmost Florida. It e-Mcnded southward 
for about 100 miles from Lake Okeechobee and was 
50 to 75 miles in width. A considerable part of it, 
however, has now been reclaimerl by drainage. Set- 
tlers arc growing bountiful crops of oranges, bananas, 
pineapples, and other fniits and vegetables on these 
lands. Tlic soufhem part of the area became Ever- 
glades Xafional Park in 1047 (sec Florida). 
Evergreen. A tree or plant which retains its 
foliage throughout the .year, such as the pine, fir, 
hemlock, or laurel is known as an evergreen. Ever- 
greens are in contrast with deciduous plants, which 
shod their leaves periodically and are leafless during 
part of the year. Ilie term evergreen is often taken to 
mean any tree with cones and needles — in other words 
a conifer — as opposed to a broad-leaved tree; but not 
all conifers are evergreens. For example, tamarack 
and other larches arc clothed with needles and cones 
but shed their foliage in the fall. On the other hand, 
certain broad-leaved tropical or semitropical trees 
such as the laurel are evergreen and do not lose their 
foliage in winter. (See also Trees.) 


How EVOLUTION Explains VARIED Forms of LIFE 

VOLUTION. e all wonder about our ancestors — ' ‘ 




" , were, where they came from, and how 

^ey developed, back to the veo' beginnings of life, 
this article tells bow scientists now answer these 
questions. It also explains why those answers are 
not nnal or complete. 

Scientists realize that the memlal and spiritual 
quahties of h^n beings set them apart from the 
rest of the hx-mg world. Man’s “humanness” there- 
fore b regarded as a special field, which cannot be 
coKidered here On the other hand, the structures 
and functions of the human lody are essentially like 
ttose of other creatures that possess backbones, 
these vertebrates, m turn, are linked nith “lower” 
ammals, with plants, and even with the members of 
two other hvmg kingdoms (see Life). 

What Evolution Means 

Careful study has convinced most biologists that 
hvmg tlnngs found on the earth today have developed 
or evolved, from others of earlier times. Some of these 
modem forms are not very different from their ances- 
tors Modem horseshoe crabs, for e.vample, still re- 
semble those that lived ages ago. Through the ages 


other organisms have changed greatly. A good e.xam- 
ple is in the ancestral record of horses as shown by 
fossils (sec Horse). Scientists hax'e uncovered evi- 
dence suggesting that all modem horses descended 
from a little creature called Eohippus (the “dawn 
horse”), which lived more than 50 million 3'ears ago. 

Another example is the series of fossils that leads 
from fish to amphibians, reptiles, and mammals. Other 
series show the opposite kind of change. Thej’ start 
from a well-developed creature and lead to others that 
have lost parts, and even the abilitj’' to take care of 
themselves. This is called degeneration. For example, 
mam' parasitic plants liax'e lost the green material 
wliich enabled their ancestors to make food. Thej' 
must attach themselves to some green plant and draw 
their food from it. Manj' parasitic animals have lort 
legs, ej-es, and other parts possessed bj" their 
ancestors. Thej- too must get their food from some 
other living animal. 

This process of dex’elopment, or change with descent, 
is called evolution. Biologists believe it has pro- 
duced the enormous variety- of fixing tilings in e.xist- 
ence todaj-, as well as manj' others that hax'e died 
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cut Of become extinct Biolopxt? alw bebeve Oat 
thc«e processes of change are still going on If (hey ate 
they will produce many nen forma of life in the cen- 
tunes and ages to come 

bomndcated Plants and Animats Hare Changed 

Men gained their first knowledge about oolutico 
from (teir ovsii efforts to produce fiome«ticated am 
muls and plants Mild cabbage foretample is a plant 
silhlocKe, green Icatta that neter fomi a fitad irom feet of amphibims Promrockaof 
this wiH ancestor farmers ami jilint I'reders hate fossil amphibians whose skulls 
developed head cabbage of smeral Opes as neU aa 
ble ciuliflowcr, broccoli Dnissels sprouts and 
bhlrabi Beets are descended from w it 1 ehanl sugar 
lefts ftfredet eloped after ISIO fiom a \anety grown 
as feed for livestock ^Io<^crl) toni.ufop« ha'e i-ome 
from a plant with fruit not much Lirgcr (ban chemea 
It still grows ml J 
into 'lexico 

Members of the animal Iunj,'!om id o haxe changed 
under domestieation The first poultry were jungle 
fouls They Here tanieti during ancient limes by peo- 
pb of Asij Front (liese oncestora haxe tome ban 
bms. Leghoms Mmorcaa Plymniith Rocks and the 
many other xancties of Vlitckens now found 
throughout the world (ace Poultry) 

Still greater changes are shown b> f igeons Their 
•a«rtor is (he wild rock dote Fiom these doues 


aieasonably good record of oeier-ending change 
anuH^ the anunal phjh and in the kingdom of 
pfants f?ee afio Fossils Prchistonc Life ) 

FoulU That Show Ancestral Relations 
fWils also preserve mvny links between groups of 
aounab and plants that followed each other m the 
long hiatory of hfe Certain fish for evampte po? 

' fins contain ng bone* bke those in the legs jod 
later age come 
fi«hbke TTie'ie 
accepted as evudence that animals mth 
kntflfgi wfich could live on bnd evolved from fish 
nitb leglike fins 

Other fossil link* cuntmue the senes throush rep- 
tiles to mammal* or bea'ts with warm blood and hair 

Animals that lived m Texas some 330 million years 

5outJi America and northward ago had eteletona that are almost perfect links be 
tween those of amphibians and repbles Thirty or 
forty nallKm years later a group of South Afncan 
reptiles had changed so much that their skeletons 
werelikethoseofmammals True niarairaUappcan>) 
during the next geologic period 
StiU other foxwla link bir Is with small reptiles re 
tiled to early dinosaurs The«e fossils were e nls for 
they had feathers But they possessed rept 1 an teeth 
and backbones that ran far down the tail like tie 
backbones of reptiles A famous specimen la the 


have pro-iuced atout 2(W 

Many bvmg animals pass through early stages that 
to repeat the evolut on of their ancestrirs The 


pouter* tumbfers, fantaib barb* and earner pi* 
gion« DogghaveBeveralwxldancestofS butbrteden 
haveprnduted many new vanetie* from Pekingese to 


solfhounda and great Danes (see Dogs) **T*Wnw8 to dVv^top^m tts mothers body it has 

Even fish have produced new varieties The moel wll foot— a 1 ng toe m the middle 


/sntiliir 19 the goldfish Its ancestor was a small 
hronniah species of carp first domesticated m China 
It* descendants now range fiom pinkish while to 




golden orange silver, and black uJ color Some are tws tonsist of four small bones 1 idden 

^ubby and others are thin while several types have These separate bones later join into 


baa so large that they look like deheate veils 

Fossils Reveal Ancient Changes w \V th V,WiV timufe. 

^confs of changes m domestic amnuts and plants l« ^toed horse 
gp back only a few hundred or a fewr thousand years sttuelute of la 

kvidsnce of evolution during more ancient times muA wonnlike cisaiu,=- - 

«aie from fossils These are remains or traces of _ ^nnevsntiuUy does re'emble a stubby 

ibiDEs that bved dunag early epochs and ages ol orpa parj nr aba 

esrth fii-tory (lee Fossils) 

B IS sometimes said that fossils trace the evolution 
hving thmgs from the earliest and simplest 
^ those that exist today This i* not quite tiw The ^ gro,v L.rger and remain leg 

^ organisms were too small and too soft to bewme ... .r.-a-rt 

So were most of those that followed tl«m 


two lender spimts that he close to the one remaming 

• wonnlike creature* An embryonic bteWe 
~v antiuUy does resemble a stubby woitn 

\ . i .u hpad and hmder part or abdomen 
m the middle portion of its body As t! e 
as well M m vo become mouth 

"^^“wrtboM on the abdomen disappear Only the 




well as the simple IW op bmd hm*® huidLmb=dw-mdle toa 

*11^ mancrana and profisfs (see We) gtowtlieirbairdBsp^^'^ ^ m from the tail 

W^y kinds of fossils have been frTtwoesw'^ *e teeth also vsnv^h 

^ the Cambrian Age and later times jn ei-«lied ugh the gums Biologist* 

^^te that early Cambrian fossU* are about ^ grow through gu 

Mion years old From this beginnmg fo8*ils oBw 
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accept these changes as evidence that whales evolved 
from four-legged animals with hair, ordinarj’ tails, and 
teeth like those of other meat eaters. 


The Evidence of Vestigial Organs 

The tiny leg bones of whales are remnants^ or vcs^ 
tiges, of organs that apparently became smaller and 
smaller as these animals evolved. Vestigial organs also 
give evidence of evolution in other creatures, from 
plants to birds and human beings. 

Cactus plants have vestigial leaves which help to 
prove that these thick, juicy-stemmed plants had 
leafy ancestors. Vestigial legs in certain snakes pro- 
vide evidence that serpents evolved from reptiles re- 
sembling lizards. Many eave-dwelling fish have re- 
mains of eyes, as if the creatures evolved from fish 
that h'ved in light and were able to see. The kiwi, a 
flightless bird of New Zealand, has tiny wings that 
are hidden bj' its feathers. Apparently it evolved 
from birds that had larger wings and were able 
to fly. 

Man s vestigial organs include the apirendix, mus- 
cles attached to the ear, and four “wisdom” teeth. 
All these are reduced remnants of structures that arc 
useful in the bodies of lower animals that appeared on 
earth long before human beings. But the relation of 
man s body to the bodies of less advanced types is a 
complex pioblem that cannot be solved by study of 
vestigial organs alone. 


Views about Evolution 

M these types of evidence were brought togethei 
by Charles Damn in lus book, 'The Origin of Species 
(see Darwin). This book, published in 1859, proved tc 
be the most powerful contribution ever made to tht 
theorj- of evolution. In his book, Darwin argued foi 
several great propositions, which together came to be 
called Darwinism. They are; 

earliefforml”® 

^Vl'ation begins with variations that cause voum 
‘heir paren^rand pTc! 
ation. ^ variations from generation to gener- 

1 variations tend to succeed bettei 

such variations soon di^ppea“ " 

great controversy at the 
time , but gradually scientists accepted evolution as a 

dpf questioned or modified many 

detailed aspects of Darwin’s theory. For examol/ 
many scientets claim that while natoal selectS a 
good general e.xplanation of how evolution occurred 
other factom must be added. One of them is cXd 
Isolation ^Tien hvung things spread over large areas 
those that settle m different regions have different 
combmations of characteristics. Barriers keep them 
from mi^g, and m time those of each special region 
become different from their relatives. Thus the eWn- 
munks of eastern North America have divided into 


five groups that differ in color and in several other 
respects. Robins living east of the Rocky Mountains 
are darker than those of the Pacific coast, while song 
sparrows have separated into more than 20 species 
and varieties. 

Another important means of producing new forms is 
hybridization — that is, crossing older, somewhat differ- 
ent forms to produce new ones. This process also oc- 
curs constantly in nature toda3'' as well as in past ages. 
Some of the new h3’brids have become successful 
species that hav’e crowded their parents out of their 
homes. Actually, however, the process of hybridiza- 
tion merel3' produces new combinations of forms that 
do not appear among the members of a single species. 
Surviv'al depends upon natural selection, which favors 
the new, successful forms at the expense of others 
that are not so well equipped for survival. 

An important gap in Darwin’s theor3' was failure to 
explain why some variations are inherited, while 
others arc not. Nonheritable variations, now called 
modifications, arc caused b3' climate, food, illness, dis- 
e.asc, activnt3', and other cv'eo’da3’ conditions. Well- 
fed pigs, for example, grow to large size while tho«e 
that arc underfed or ill become stunted. Athletes de- 
v'clop powerful muscles though inactive persons do 
not. Trees on windswept slopes creep close to the 
ground, but those in sheltered valle3's grow upright. 
Such modifications are not inherited. 

Growing Understanding of Heredity 

During the earl3’ 3’ears of the 20th centur3’, the 
stud3' of this problem was strongl3' influenced b3'’ tno 
great contributions. One had actually been made in 
Darwin’s time by an Augustinian monk, Gregor ]\Ien- 
del, but his work was ignored until about 1900. B3' his 
studies of inheritance in sweet peas Mendel proved 
that the inheritance of many characteristics is predic- 
table according to mathematical formulas. This sug- 
gested that some physicochemical mechanism must 
be at work controlling heredity, presumably in the 
reproductive cells which give rise to new individuals. 

^ The second contribution was the recognition of a 
kind of change called mutation. An outstanding leader 
in this field was the Dutch botanist, Hugo de A‘ries. A 
mutation is a variation which appears suddenl3’, from 
one generation to the next, and thereafter is inherited, 
unlike a modification. 

_ The first mutations to be discovered were large, ob- 
vious ones; the3' produced new forms such as sheep 
with very short legs, gigantic evening primroses, and 
double sunflowers. These led some biologists to con- 
clude that evolution had progressed b3^ means of great 
jumps, called "saltations,” and not b3’' accumulation 
of small changes, such as Darwin envisaged. Later 
discoveries proved this to be a mistake. Large muta- 
tions are relatively rare, and some of those that have 
been described really have other causes. Small muta- 
tions, however, are common. They also take every pos- 
sible form and are found in all sorts of creatures, from 
viruses and bacteria to man. 

Biologists do not know why mutations occur. But 
the fact that they do occur and that such changes are 
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mhenled sheds light on tho processes of erolutxn tioo hfodifieations produced by environiiieEt or other 
It supports tho view that a physicochemical mecba- mfliKDces consequently could not cause evolution if 
nismm the germ cells controls heredity It alsosue* this view is correct Modifications may affect the body, 
psls that changes m this mechanism are the basis of but they do not reach deeply enough to alter the 
erolution, they supply the vanation in living things heredity mechanism and cause mutation (see Hered 
upon abch natural selection works to cause eaolu i^} Hence they could not produce new species 


DISTANCE and MYSTERY STILL LURE the EXPLORER 

T'XPLORATJOV. In the school geographies of the gonia Tlerra del Puego or New Zealand. We drink 
^ nmeteenth century the maps showed many blank coffee and cocoa grown m the heart of Africa and 
spaces marked ‘'unexplored " These blank areas South America Our furs may have been trapped on 
included nearly all of Africa and central Asia much Arctic islands the existence of which was undreamed 
of the interior of South America and Canada aswell ofafewyea«ago When we stop at a roadside filling 
S3 parts of Australia, New Zealand New Guinea, station we purchase gasolme made perhaps from ou 
Borneo, Sumatra, and other large elands brought from the wilds of South ^erica Thus, 

Afnca was called the' Dark Continent ’—a land of exploration vitally affects our every^y me 
unknown peoples, 



ICY SUMMIT OP MOUNT BVE 



1 1 grave, a con- 
tinent of dense for- 
ests swannmg with 
Slid besfts and head- 
hunting Indians 
Australia and 
hew Zealand were 
ipsreely inhabited, 
ud eeemed to ^ at 
the "very ends of 
the earth " Tibet 
the forbidden 
Itnd wherein no 
white man was per- 
mitted Alaska and 

newly all of north- — -j w, 

era and central Can- it®™!? ViueSi 

wa were a trackless ’ , seas ana voyagBuuuu,,^ 

*Tldenie8s known only to Indians and a few fur ^ . injured these hardships sometimes am 

treppers, traders, and Hudson’s Bay Company repre- Jbey equatorwl sun m orfer 

«utatives As for the Arctic and Antarctic regwiis btodingm^^ knowledge of the lands and waUrs, 

^Mtpeoplejeeredattheideaofanyoneeverrescbi^ and peoples of the earth 

poles, even after Lieut A W Greely attained resources r.w Material. 

the farthest north 'of 83° 34' mX8S2 ^ Just as the rapid exploration of toencs folbw^ 

Today, however, one may drive an discovery was largely the rwult Euroocan 

fA “ “ hJie whole distance from ^d a rwber exptora- 


This varied con- 
^ tribution of far- 
away places has 
come about because 
the past few decades 
have seen greater 
advances m scien 
tificexploration 
than any similar 
penod of time Ad- 
venturous men and 
tome women have 
naked their Ives 
and their health m 
wild savage, or des- 
olate lands They 
have penetrated 
^ denee jungles, 
fought dangerous 
^ beasts met savages 
and cannibals, 
, •anoji er mmo* f;;!',’ .'ii cfosscd great dca- 

is» Bniiib grts^ climbed lofty 
'ib.li emu* '»”’•* ' jnountains, navi- 

, charted seas and voyaged on unknown nvers_ 


to Cairo, a^d mm and women feari^y set out ot ^ achievements of ^'zmg 

^'>‘>tmg tnps to the heart of the Alnc^ SToTha^ "Ilf aild iXf? 

^eat steamships make regular tnps up the advances made m airplanes and 

tourists travel from Chile to Argentina by air^ uicreasmg use rf j tL great oil 

" railway over the Andes Tibet, with its yak^ ite X too«gh- 

ouastenes, and its grotesquely garbed compamestosearchfornew ^ 

Wu^ttousmmotiofpictiires andbothtbeNi^ A* » resdt ^of ‘he m 

South poles have b^en not only discovered but ^t rec«t They have 

Wd and photographed engma^ and tbe first time vast areas m 

.I'day we enjoy food that comes from explored «d r-ntrd and South America, and 

'reimexnloredonlv. v.rvfewvear8ago XVewar a*#, Masco, Central ana 


unexplored only a very few years ago 
thing made from the wool of sheep raised 
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SAVING WATER FOR ‘•THE GREAT 



I^esert region In Africa fill shells of ostrich 
““d l»<le them «o proride for the dry period. These litUe- 
known people were visited by the Vemay-Long erpedition in 1930. 


the East Indies. Other important explorations and 
survej’s have been carried out by men in search of 
gold, silver, copper, tin, and other ores, and by repre- 
sentatives of business enterprises seeking to establish 
new avenues of trade. 

The Department of Agriculture of the United States 
maintains a large force of experienced and daring men 
vhose lives are devoted to exploring the most remote 
and least known portions of the world in a constant 
search for new plants, 
fruits, seeds, flowers, 
and vegetables to 
enrich our food sup- 
ply and to add to our 
comfort. Hardier vari- 
etiesof common plants 
aresouglit.Oursupply 
of new and beautEuI 
woods for interior 
furnishings and cabi- 
network has been 
increased by men who 
have spent j-ears in 
equatorial forests 
exploring hitherto 
unknoi\m districts. 

Many expeditions me encouraged and supported by 
universities and by scientific organizations, such as the 
National Geographic Society, the Smithsonian Insti- 
tution, the American Geographical Society, the Car- 
negie I^titution, the Royal Geographical Society of 
Gi^t Bntain, and museums. Zoological gardens and 
other agencies constantly are sending out expeditions 
into every quarter of the earth, and wliile these men 
are studj-mg the birds, beasts, reptiles, and insects of 
untoown districts, they are securing also geographical 
and commercial data. 

The combined ex-plorations of the ethnologists, the 
archeolo^fa and the fossU-hunteis, or paleontolo- 
gists, probably exceed those of aU other explorers. To 
study primitive races, ethnologists must explore the 
most remote and unknonm districts. In order to find 
the remain of ancient peoples, archeologists spend 
months, often years, hundreds of miles from cix-iliza- 
non; and paleontologists explore deserts and moun- 
tains to coUect the petrified skeletons of prehistoric 
inonsters. As these men are scientists, trained to 
observe and to record eveiy detail of their surround- 
mgs, they givB_ ik maps, photographs, sketches, and 
field note, which help to fill in the ever-decreasing 
uncharted areas on our maps. (See Archeology.) 

Occasionally an industrial development or an une,x- 
^ted need has added to our geographical knowledge. 
When the sheep raisers of the Falkland Islands the 
Mgentme, and southern Chile required new pasturan-e 
for their rapidly-increasing flocks, Tierra del Puego 
was thoroughly explored and mapped. If the first 
World War had not brought a tremendously increased 
demand for metals, rubber, and many other articles 
parts of Afnca, South America, Asia, and the East 


Indies might still remain xdrtually unknown. On the 
other hand, many of the world’s richest mines were 
discovered by men in search of wild animals, primitive 
races, strange plants, ancient ruins, or geographical 
knowledge. Others who have brought back supposedlj' 
worthless curios, souvenirs, or specimens from far- 
away lands have added immeasurably to our store of 
drugs, medicines, and plants. Even art and design 
have been influenced by the discoveries of explorers. 

THIRST” automobile. 


the motor boat, the 
airplane, the motion- 
picture camera, and 
the radio have greatly 
aided recent e-x^plora- 
tions. Airplanes have 
roared over both the 
North and the South 
poles. Col. Charles A. 
Lindbergh, Dr. J. 
Alden Mason, and 
others have located 
and mapped impor- 
tant ancient ruins of 
the iMaya in Central 
America. In Peru, 
Boli\ia, and elsewhere, the airplane has proved indis- 
pensable in sur\’e3dng and mapping the Andes region, 
and in locating and photographing Inca and pre-Inca 
ruins. In New Guinea, seaplanes following the courses 
of the rivers helped explorers to accomplish more in a 
few weeks than could otheniTse have been done in 
j'cars. The frozen wastes of northern Canada and 
Alaska have been brought into direct connection 
udth cixulization bj' means of airplanes. 

With the aid of motor boats, explorers have pene- 
trated hitherto unexplored swamps and jungles bor- 
dering on tropical streams. Automobiles and motor 
trucks made possible the American Museum of Natu- 
ral History' expeditions into the Gobi Desert of Mon- 
golia. With motor x'ehicles, capable of covering 100 
nules a daj', the work of ten years could be done in a 
single season. Although these expeditions, conducted 
bj' Roj' Chapman Andrews with a staff of scientists, 
40 porters, over 100 camels, and a fleet of automobiles 
and trucks, were primarily in search of fossils and 
traces of ancient man, j’et other scientific data were 
also secured. To most persons, the dinosaur eg^ 
obtained by these expeditions are regarded as their 
most remarkable discovery, but perhaps the most 
sigmficant find was a prehistoric monster somewhat 
resembling a giant rhinoceros. This immense beast, 
the Baluchitherinm, stood 13 feet high and vas o^er 
24 feet in length, and could feed upon the leaves of 
trees 22 feet above the ground. 

Through the radio, explorers in the most remote 
regions have kept in touch with the outside world. . 
Admiral Richard Byrd at the South Pole, the Hobbs 
expedition at Mount Evans in Greenland, the Rice 
expeditions on the upper Amazon, all talked nightly ^ 


' EXPLORATION 

mthfnetidiathorae In their camp*, efej heanl radio explonnf the beds of the ocpans Profpsi-or Alexander 
broadcasts from BUtions in the Lnitcd •'titci Agsswj /Yof Spencer F Baird Prof A E V«nl 

After the eecond ttorll t\ar m 1 U i pxpedtow thePhnee f tfonjco and others devote 1 many jears 
«ere bunched in tl c lar ’Sort!) Tl e f uted net tothshrar ch ofexplorat on Asa res dt nnumerablo 
a r bases teste 1 e lu pn ent an I ievclr>|M>d oil hekls vanetes of valuable sea foods have been d scovered 
to service the el pynd the explorer s tor The t.Iefih or scroci 

rilanMtiaUravelcvlthe i fj ii nov one of our mot 

^reat circle route* fe . ^ important fond f she* 

the iwbr repoas Tic through tie 

\ivj alvj expenmented y J exploratons of the 

»th earner opernt ons p -ti'“~i w ,** In ted ■'fates F sh ( om 

in Arct c waters TJ D«e rassion off the New 

evpedtions were pven ’ England coast Deep 

such code names as Lx "" ^ ^ ®w^'oi)s no mar 

errse Muk Ox and p ^tK ft '' leted n gre.it quant t e 

Evpcd tion Tn stUe ^ I were unknown untl 

Eiplotinj the Ocean ' -w. _ •'j d coverea by Pro- 

Tbe deptl s of the sen J fessor VernI while ex 

liaie jiellpl mans «e *1 - , 

mb to rotlxenfurv * —"“^r Jl 5« ' *J The hal ts of lob- 

evplorers John! Mil iT “■ T sters fishes ovsters and 

lamson pioneered in I t ether in irinc creature* 

dt^s^alwT'^h It"® iwayoauvcMdawo** »*••»* «>»■“"» exploratons of deep-sea 

ihV'i SiLopo ,!« b «1 1 *.«d it. «* by rt?'' 

„ 3 0M 1, 4 500 lo-tteteW f'ly kita 71^.711 .1. If thl 

s r,iVbrtr&' ;; ir if-. u sw ■ .< r... « .4™» 

ofe;,'.",; It S t*, -- -i--* "■' »" ■ -* 

THE PLYING LINDBERGHS OBSERVED THESE ANCIENT TEMPLES 






EXPLORATION 


456 


A GEIGER COUNTER 



A geologist listens in on a machine that will tell him whether 
the rock he taps contains radioactive material. 


animals, and remains of forms of life now evtinct. 
Such discoveries as the Rhodesian skull in South Af- 
rica and the Peking skull in China have thrown new 
light on early man {see Man). Harr 3 ’ Johnston found 
the rare okapi in central Africa {sec Giraffe). Pvg- 
mies, regarded as fabulous when reported about 1860 
bj' Paul du Chaillu, have been found in the Belgian 
Congo and in New Guinea (sec Pygmy). Bushmen 
living in a Stone Age culture were discovered in the 
Kalahari De«ert in southern Africa. 

The James Simpson-Theodore Roosevelt, Jr., expe- 
dition found the Ovis poli, or ^larco Polo sheep, and 
the Asiatic ibex, a creature resembling a mountain 
goat. Giant liz.ards, or “dragons,” were first dis- 
covered by an axdator on the island of Komodo in what 


TO SPY ON LIFE IN THE DEEP 



was made in 1954 off Dakar, French West Africa. Two French ofiS- 
cers, in a bathyscaphe, dived over 13,200 feet (about 214 miles). 


is now Indonesia. The giant panda, last of a distinct 
family of mammals resembling bears, was obtained by 
the William C. Kelley-Roosevclt Asiatic expedition 
for the Chicago Natural Histor}' Museum. In the 
western part of the United States were found the re- 
mains of fossil bi=on, ground sloths, and other prehis- 
toric beasts killed by Stone .^.gc weapons. The bones 
of mastadons, associated with those of human beings, 
were found in Ecuador. Other South American dis- 
coveries were the gorgeously attired mummies of 
the ancient Parakans of Peru and the mumm)' of a 
royal Inca. 

Polar expeditions are told of in the article on Polar 
Exploration. These have given us geographical 
and meteorological facts. Still more knowledge lias 
been gained by the discovery of the remains of a 
great forgotten empire in Mongolia, made by Col. 
Peter Koslov in 1923; Charles W. Furlong’s trip 
across Patagonia and Chile; the discovery' of the 
Valley of Ten Thousand Smokes in Alaska; Prince 
William of Sweden’s explorations in Uganda; and the 
British explorations of the Nile basin. 

Important discoveries were made as a result of 
E. S. Grogan’s joume\' afoot from Capetown to the 
Mediterranean in 1900; the explorations of Hassanein 
Bey and Mrs. Rosita Forbes through the African 
deserts in 1920; the Theodore Roosevelt River of 
Doubt expedition in 1913; the journeys of Miss 
Gertrude Bell, perhaps the first wom-an to truly de- 
serve the title c-x^ilorer, through imknon-n Arabia; 
and the e.xplorations in Arabia of ^laj. R. E. Cheesman 
in 1923-24, uhen he discovered the oasis of Jabrin in 
the Rub’al Khali (desert) and found ruins of ancient 
cities. Professor A. Hyatt I’^crrill in 1924 discovered 
the remains of a lost civilization in Panama, o'ith its 
Temple of One Thousand Idols, its marvelous potteij' 
and sculptures, all of which, like Pompeii, were 
covered centuries ago by a volcanic eruption. 

Of great value was the e.xploration in 1917 of the 
great Arabian Desert by H. St. John B. Philb}', the 
second white man to cross the arid waste from the 
Persian Gulf to the Red Sea. He mapped the desert 
and oases and followed the pilgrim route to Mecca. 

Among the most adventurous and tragic expeditions 
were the 1 1 attempts to reach the "roof of the world” 
the summit of Mount Everest, 29,028 feet above sea 
level. First attempted in 1921, the peak was not 
climbed until ]\Iay 1953, when a New Zealander, 
E. P. Hillary, and a Nepalese, Tensing Norkay, to- 
gether won the summit. This British e.xpedition was 
led by Col. H. C. J. Hunt. After the climb both Hunt 
and Hillarj' were knighted by Queen Elizabeth II. 

Few modern e.xpeditions hope to be the first in some 
little known part of the world. Instead, e.xplorers 
and scientists tiy to gain new knowledge of the past, 
of the ocean bottom, or of stars that are millions 
of light-years awaj'. 

One of the most interesting of recent e.xpeditions 
was the 4,300-mile drift made in 1947 aboard a balsa 
raft by Thor Heyerdahl, a Norwegian ethnologist, 
and five companions. In 101 daj's their raft drifted 
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fuse made of some detonating substance like mer- 
cury fulminate be set off in contact 'with the gun- 
cotton, the latter 'nill in turn be detonated. The 
ordinarj' djmamite stick can be set on fire TOth a 
match without great danger, but will explode with 
shattering force in response to a fulminate cap. 

Since the first form of explosion is morelj' extremely 
rapid burning, it follows that any infl.ommablc sub- 
stance can become more or less explosive if it 0.-01 be 
made to burn rapidly enough. Since alt ordinary 
fire or combustion is caused by the combination of the 
burning substance with the gas oxj’gcn (see O.xj-gcn), 
it follows also that the more oxygen is present the 
faster will be the blaze. For e.xamplc, coal gas, 
hydrogen, and the vapors of gasoline, alcohol, ether, 
turpentine, etc., are themselves non-explosive, but 
they become explosive if they are mixed in the right 
proportions with the o.xygen of the air. The loud 
back-firing so frequent in a gas stove is caused when 
too large a supply of air is admitted to the gas pipe 
through the x’ent. This principle of explosive mix- 
ture of gases and x-apors with air is used in all gas 
engines (see Internal Combustion Engine). 

Many serious accidents have arisen from so-called 
"dust e.xplosions.” Wien the air is filled with finely 
powdered charcoal, coal, flour, soap, wood, sugar, 
starch, or any other combustible substance, a flame 
or a spark ma}' start a blaze which will travel through 
the dust cloud so rapidly that it creates a xiolent and 
destructive blast. 

Explosives which are to be used for practical pur- 
poses, however, cannot depend upon the air for their 
supplj- of oxj'gen. It must be proxided in concen- 
trated form so as to be ax-ailable ex-cn xxiien the ex- 
plosix-e is excluded from contact xxith the air. In 
black gimpoxx'der, which is a mixture of charcoal, 
saltpeter, and sulphur, the saltpeter (potassium ni- 
trate) proxides oxygen (see Gunpowder). But in most 
explosix'es, each molecule of the compound contains 
all the oxygen needed. Liquid o.xygen itself can be 
used as an explosix-e, A porous cartridge of wood pulp, 
powdered alun^um, or other combustible material is 
soaked in liquid o.xj-gen, and fired with a detonator 
before the oxj-gen ex-aporates. Instantaneous combus- 
tion produces terrific explosix-e force. A few detonat- 
mg explosix-es, such as nitrogen iodide, hax-e no 
oxygen; they act when the compound splits and the 
parts expand because of heat generated by the break. 
Why Most Explosix-es Have Nitrogen 

_ Some compoimd of nitrogen is used in most ex-plo- 
six'^ because this element is ex-tremely “unsocial” and 
ready to break axvay from the others in the compounds 
(see Ixitrogen). It is usually introduced through the 
action of mtric acid, ^_a rule mixed with sulphuric 
, cotton, nitnc acid forms guncotton and 
mtroceUulose; xvith glycerin, it forms nitroglycerin- 
xvith ammonia, ammonium nitrate. With phenol (car-^ 
bolic acid) it produces picric acid, the base of such 
explosives as lyddite and melinite. Nitration of toluene 
obtained from coal tar or by catalysis of gasoline yields 


trinitrotoluol or trinitrotoluene (TXT), one of the 
cimmonest militarj- high explosix-es. Dj-namite is 
nitroglycerin mixed xvith some absorbent substance to 
reduce danger of e.xplosion from shock (see Djuamife 
and Nitroglj'cerin). Amatol is a mlx-ture of TXT and 
ammonium nitrate; ammonal contains powdered alu- 
minum, TXT, cliarcoal, and ammonium nitrate. The 
second World War saw the dex-elopment of RDX (hex- 
amine and TXT) and pentolite (iientaerj-tliritol tetra- 
nitrateand TXT) .Each one is more jioxverful than TXT. 

Getting “Smooth” Explosives In Firearms 

High explosix-es are used a.s bursting cliarges in 
shells and bombs, but they cannot be used as propel- 
ling charges to drix-c jirojectiles from guns, liecaure 
they act too x-iolentlj-. Modern propelling cliarges are 
matlc from sloxver burning nitrocellulose, formed into 
grains, flakes, or cj-lindcrs. (Cordite and ballistite 
contain some nitroglj-cerin as well.) 

Wien a propelling cliarge is fired, it burns slowly 
at first and starts the bullet or shell smoothlj- on 
its way. The rate of burning increases as the projec- 
tile nears the muzzle, and maximum pressure is pro- 
x-ided at the instant of discharge. In this xvay the 
projectile is gix-cn an amount of drix-ing force wliich 
xvould burst the gun if apjilied cai her. 

Tins action can be obtained by coating the grains 
xx-ith a slow-burnmg comjxiund. The compound re- 
tards emission of gas until it is gone. For bigger gun.s, 
the United States military services use a iww der made 
into cylindrical grains. Inside each grain are length- 
xx-ise perforations. As the grain burns these perfora- 
tions become larger and gix-e off more gas. 

Shells and bombs are exploded at the target by 
dclonalors. These are small charges of a sensitix-e ex- 
plosix-e such .as mercurx- fulminate. They explode at a 
bloxv from a firearm hammer. A detonator is also used 
as a primer to fire the propelling charge. 

Peaceful Uses of Explosives 

Ex-plosix-cs are of immense x-alue in many jieaceful 
pursuits — in nuning, quarrj-ing, and engineering en- 
terprises, in making fireworks, signal lights, and rock- 
ets. They are used to project lifelines to ships in 
distress off storm-beaten shores or to the roofs of 
burning buildings; to cast oil upon rough seas or to 
break up ice-jams. "When pile drix-ers are not ax-ail- 
able, their work can be done by exploding dx-namite 
on an iron plate placed on top of the piles. Floating 
dereUcts which endanger ships at sea are destroyed 
xvith e.\-plosix-es, and great fires are halted by 
blowing up buildings in their path. Farmers use 
them for breaking up bowlders, blowing out 
stumps, felling trees, and loosening the soil for deep 
cultivation. 

Most nations and states, howex-er, find it nec^aiy 
to regulate carefully the sale of e.\q)losix-es, for in the 
hands of laxvless persons thex- are powerful instru- 
ments of crime, such as blowing open safes and x-aults 
by “cracksmen,” or making bombs and “infernal 
machines” by political fanatics and others. (For the 
history of explosives see Gunpowder.) 
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EXPRESS— fe/. 
Safe DELIVERY 
by LAND, SEA, 
and AIR 



Fu<(taaduin<*slcc wtftttntnsef tl>eFeS7£xpreM rlden Tli>cli>tlics 
u4 e^iufmeM tlwn Is Uut pbctgpi^b W6 lutbcot c 


^elhwantatorunaneTprt'sto 
w Rock) Mountains he can fof alt of me 
‘'equally I think it Tvould be fool jh to tr) .t 

was made m 1840 by ttiUiata F 
>M,» trying to discourage one of b« 

K Henry ^ells who had suggested 

Y company extend its bus ness westward 
j Oung Wells wax not discouraged however In a 
Milliam Fargo eofounders of the 
ttv Fargo express company were able to 

® our Im Mountains are only a way elat on 

raessengera were known even m ancient 
^ Feihaps the first ones were the Persian cour 
<Jf!i 'F^® runners who 

la daily to Roman housewives were 

_ expressmen Early stagecoach drners who 

, P^cl^ges for delivery along their routes were 
like our modem expressmen 

g ftow Express Originated In America 

^rens as it is known today—a company in bus 
goods valuables and money safely and 
^ *? their destinations — originated in America 
E,,r,®'‘ttortesiayL B Earle and h s brother B D 
the originators The Earle brothers started 
express messages under their beaver bate 
Sik.1? New York in 1835 Others crcd « 

»n *‘th Its invention In 1835 Tyler ran 
BosIa ” A Massachusetts railroad Iwtween 

T^Md WJJ 

•ted ^ Hamden however who later discoi^ 
wn» A ^ ®ll® ft*™ looking westward is generaMT 
•d PTt*^ ^ the father of express He put w 
®nnent m the Boston Transcript on Feb 13 


1839 offering h s serv ces as an express roessengsr 
to Ixew York City oace a week by boat and tra a 
Ifaroden lud been a conductor on the Boston and 
Worcester railroad The railroad offie als refused to 
allow b n to be both an express messenger and their 
employee so he quit his job and put all his efforts 
into the express business 

Henry tVells and U lliam Fargo began their part* 
oetsbip m 1844 Starting m 1845 their Western 
Express operated by stagecoach eteamboat and 
wagon tram from Buffalo to Chicago C nc nnati 
and St I^uis Compel ng w th them wax the Adams 
Express Company founded by Ahm Adams m 

1840 with a route from Ixew York City to St Louis 

by way of Baltimore Washington Pittsburgh Cm 
cionali and Ixiuisv lie . ^ . 

Abo competing w th these compan es were tne Uut- 
terfield and Wason Eitprexs Company and the firm 
of Pbmeroy and Qsmpany which Henry ReHs had 
beloed found when be first left Hamden s employ All 
theS finna competed fiercely with one nnother and 
alw with the Un ted States government tor the 
maibcarrying busmen For many yearn e^re^ 
companies particularly It ells Fargo in the Far B est 
h^^Her Mutations for the successful carrynng of 

Ipttws than d d the federal post office 

Tn 1845 tb« postige rate for a letter between 
B,^an<^^ew York City was 20 cents Pomemy 
•ndC^B/ offered to cany letters for 6 cents Out 
“ tSwtrowrsy grew the 
a eeak which the goveroment adopted in iS4S 
Seente »^h^„^,COD amt Money Order 
— . Fmress Company mvented the 

C?S S.”) ,y.S~ Th. .nablri 
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The Concord stagecoach, product of Yankee ingenuity and CTafts- 
manship, helped in the winning of the West. At the left is pic- 
tured one of these stages now in Washington’s Smithsonian 

merchants shipping goods to linve the e.ypress com- 
pany collect the money from the customer. The 
government postal service then also adopted the 
C.O.D. system (sec Post Office). 

In 1864 the United State.s Post Office Department 
started a postal money-order form. This is a wTittcn 
form directing a post office to pay a specified sum 
of money to a certain person. The money order is 
bought and cashed at a post office. The American 
Express Company countered with a money-order form 
of its omi, which for a time proved more popular 
than postal monej’ orders because it could be bought 
and cashed almost anjnvhere. 

In 1891 American Express produced its now-famous 
traveler’s check, which is a form of a letter of credit 
(see Credit). A buyer writes his name at the top 
of a traveler’s check or on the cover of a book con- 
taining the checks. To cash a check he again signs 
his name, this time at the bottom. The latter signa- 
ture can then be compared with the original for 
identification. Travelers’ 
checks are accepted over 
the whole world. They are 
now also issued by banks. 

Founding the American 
Express Company 

The American Express 
Company was formed on 
IMarch 18, 1850. To get 
business, the rival express 
companies had cut the price 
of their service so much that 
the 3 '' were all losing monej’. 

As a defensive measure, 
many agreed to sell their ex- 
press lines to the newly 
formed American Express 
Company. Most owners of 
rival lines became direc- 
tors in the new companj*. 


InslituUon. Behind a six-horse team, the ruggedly CoMord 
stages rolled through the wilderness, carding 
and express. This is a stage on the Califomia-Oregon run. 

Wells and Fargo were the leading figures in this 

new organization. In 1852 thej' suggested that Amer- 
ican Express extend its operations to California. 
Here the Adams Express Compan 3 ' had all 
ness of transporting the millions of dollare’ worth o 
gold that had been coming from California mines 
since 1849. The American Express directors would 
not approve of the venture. Wells and Fargo then 
formed Wells Fargo & Corapani', with offices in ban 
Francisco and later in Sacramento. 

Wells Fargo and Western Expansion 
Wells Fargo played an important and dramatic part 
in the C-xpansion of the American frontier. 
an enormous silver deposit that has been called ■ m 
greatest bonanza in the histoiA" of the world vas 
discovered at Virginia Cit 3 ', Xev. IMiners litera 3 
slioveled silver out of tlie ground in the f^nii o 
“blue dirt’’ at the Comstock Lode. V ells Faigo, 
which had taken over the Pioneer Stage Line es a > 
lished in 1851 by Frank S. Stevens, had the monopoly 


GUARDING A FORTUNE IN GOLD 











Tliif ,is M actual photograph of an early Wells Fargo “treasure wagon” espying p 50, MO in 
gold bullion from Deadwoodj S. D. Express guards were called *‘the men who rode su s 
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on tanying the silver from the Comstock and later 
bsoking the receipts in Sin Francisco at their offices 
on Montgomery Street In addition they had Uie 
monopoly on carrying goods and pa»engers to and 
from the Comstock Lode, from which business akme 
they made over a million dolbrs a year 
Ejprcss in the M’ost was carried in Concord coaches, 
nhich were built in New England They were hand* 
made and cost 81,500 each So well were they built 
that many of the original coaches are atiU used us 
makmg Meslem motion pictures m Hollywood The 
Concordsweredrawn bj three apans of hor>es which 
co't S3 000 a 'pan A harness for the sit hor>cs co't 
11500 To defend tlicir valuable cargoes gunrds 
tailed “the men who rode aliotgun carried either 
ihofguns or the repealing Ilcnrj rifle which could 
be ‘ loaded on Sunday and fired all w cek ’ 

Founding the Overland Mall 
The Southern Overland Mail, in which Wells Fargo 
came to own a controlling mterc't was founded on 
Sept 15, 1858, bj John ButterfieM one of the 
American Exprc's Company directors The Overbnd 
Mail stagecoaches ran from St Louis to San Francisco 
m 24 days through desert, mountain' and bands of 
hostile Indians Freight on the Southern Overland 
«as limited, the greatest load including mail was 
M more than 750 pounds Establishing the Overbnd 
Msi! howpiw, TOcant that jjujJ aad e tprea no longer 
bid to go by sea to Panama, across the Isthmus by 
Isod and then by sea again to San rrooci'co Welb 
Fsrgo shipped express via the Overland right up to 
Ibe time of the Civil War 

Coming of the Pony Eipresa 
There were minor Pony Expre"ca before 18C0, but 
We Pony Express that rede its way into Araencaii 
legend was giarted by Rus'ell Majore and Usddell, 

} fim of Kansas freight masters on April 3, 1860 
“ officially discontinued on Oct 20, 1861, 
•Iwough it operated until November 20 
Russell Majors and Waddell propo'ed to have 
Its Pony Express riders travel over a central route 
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the 2/)00 miles between 8t Joseph Mo , and Sacra- 
mento Calif, m ten days on a regular schedule 
If they could do so they would beat the time it 
took Butterfields Southern Overland to cross the 
continent Tlie government would also award them 
valuable mad eontracta 

The sltmg of streaking saddle horses w as more than 
successful from a time standpoint but the Pnny 
Express was a financial failure losing its ow-npie 
over $200 000 m the 18 months of it« existence 
Nevertheless it pbyed a major role in e«til ii'hing 
rapid communication between the loyal \(irth and 
the Best coast dunng the Civil Bar The Pnny 
Express helped to keep California m the Union 
The completion of the transcontinental telegraph 
ended the Pony Express and with the arrival of the 
Civd Bar the Southern Overbnd Express was moved 
to the Centra! Express route where it continued 
to operate until a railroad spanned the continent 
{See Telegraph Railroads Transportation) 

The American “Camel Express' 

A curiosity durmg the mid-19th century was the 
arrival on the Bestern scene of what has been called 
the “Amencaa (imel Express About 1850 Cac- 
Irian camels were imported to haul salt between 
several California and Nevada towns On Feb 1 
1856 SJdromedary camels were landed at Indianola 
Tex Later 41 more camels were added to this group 
The camels had been unportedfiy tie Uhiieci States 
Amy as an experiment in freighting and communica- 
tion ID the arid Soulhw es t On an expedition to open a 
wagon road acress Aiitona from Fort Defiance to 
Cilifoniia Ibe camels were said to have proved their 
worth The Army laUr abandoned its experiment 
however and the camels were left to shift for them- 
3,0 on lb, ten Tb„ .m.OTr„oI conitont 
Mbmnbinl bv stagecoach drivers who'e teams upon 
ITSe Miln^beasts would frequently bolt in 
mm' Ibe cnmeli nm >«" l""”« 
desert as late as 1912 

Eiprvw during the Civil War 
Durmg the Qvil War express companies perfor^ 

-nlxhi; services They «ere hired by the federal 
nbHt to deliver goods to its supply depot' 
election of 1864 an express company 
fte responsibility of tabng the vote of 
'I .f the'^front Another wartime welfare 

the soldiers »t . j^g^tly before and during the 

firstBoridWar succeeded in getting 

^^TfAmencMi travelers out of Europe 
“"^rtook the first delivery 
of war before the American 

Bed Cross*®?? ®v®(ir’n7alry again became 

The competition 

keenamongtbeexpre^WfflP^^^^ ^ 

which ^ ggrts to secure exclusive ex 
tory, v*os with the railroads Blthout 

press delivery CO companies could not de- 

contracts the ^ c Express for 

liver their goods 
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The code word for today’s air express is AIRYX. It is a diri- Here an American Express Company interpreter meets two trav- 
sion of the Railway Express ARcncy and is the only agency which clers ns their ship arrives in Europe. This express company s 

is authorized to accept official "Air Express” shipments, main business today is plaiming travel touts at home and abroad. 


example, liad an exclusive contract tvith the Erie 
Railroad; Adams and Southern had a eontmet with 
the Pennsylvania Railroad; and American Ex^press had 
its contract with the New York Central. Other 
leading ex-press companies in competition at this 
time included the National Bankers, Alerchants 
Union, and Wells Fargo. 

^ells Fargo did not regard the railroads as a 
serious threat to its business. This was a serious 
error. In 1872 the Pacific Union Ex-press Company, 
which was an agency of the Central Pacihe Railroad, 
announced it had a monopoly of passengers, merchan- 
dise, and express over their railroad and its connec- 
tions. Since Wells Fargo was dependent upon the 
Central Pacific, they were forced into a complete 
reorganization of their companj- with the Central 
Pacific owners gaining control. This was something 
of a forerunner of what happened to all the express 
companies early in the 20th century-. 

Express Companies Merge 

In 1910 the Alann-Elkins Act declared that the ex- 
press companies y\ere common carriers subject to the 
regulations and rate making of the Interstate Com- 
merce Commission. On Jan. 1, 1913, the United 
States goxernment started its parcel-post service, 
'^ese two events cut seriously- into the profits of the 
rival express companies. 

On Dec. 28, 1917, William Gibbs AIcAdoo, secretary 
of the treasury-, announced that the government was 
taking over the railroads to co-ordinate them with 
the war effort. All contracts between the railroads 
and the express companies were canceled. AIcAdoo 
also urged for the sake of efficiency- that aU the 
express companies consolidate into a single large 
company. At this time the four leading e.xpress com- 
panies in operation included Southern, Adams, Wells 
Fargo, and American Express. 

These companies merged to form the American 
Railway- Express Company, Inc., on July- 1, 1918, 


Three of the companies — Adams, American Ex-press, 
and Wells Fargo — maintained their names after the 
merger. Adams became an investment trust. Ameri- 
can Express — not to be confused with the American 
Railway- E.xpress to nhich its previous express sen-ices 
now belonged — concentrated on the expansion of its 
trax-el department. This is its main business today. 

Wells Fargo eventually became a part of American 
E.xpress. Today- it handles much of the American 
tourist trade in Me.xico, and its banking department 
still opemtes as the Wells Fargo Bank and Union 
Trust Company in San Francisco. As a subsidiary of 
American E.x-press in New York City-, Wells Fargo 
also operates a money delivery- sen-ice. 

On Alarch 1, 1929, the Railway- Express Agency- 
succeeded the American Railway- E.x-press. The Rail- 
way Express Agency- today- is o«-ned by- the railroads. 
It operates on 5,500 trains a day- and on more than 

315.000 miles of rail, steamship, truck, and air lines, 
carry-ing 100 million shipments a year. 

The Coming of Air Express 

Express took wings for the first time on Nov. /, 
1910, when a merchant at Day-ton, Ohio, shipped a 
bolt of silk by- air to Columbus. The 60 miles nas 
cox-ered in 56 minutes, and the cost of e.xpress'uig the 
bolt of silk was S71.42 a pound. 

Air e.x-press progress was slow at first. Less than 

4.000 pounds of air e.x-press packages were carried m 
1926. By 1950 more than 75 million pounds were ex- 
pressed by- air. Today- it is a common method used 
for the fast delivery- of goods. Special items such 
as orchids from Hawaii and live lobsters from Maine 
are frequently delix-ered fresh to any point in the 
United States \-ia air express. Air ej^ress nmkes it 
possible for newspapers to be printed in one city and 
sold the same day- in other cities hundreds of miles 
away. All domestic United States airlines. Pan 
American World Airway-s, and Trans-Canada .^lines 
are authorized carriers of air express. (,See Ax-iation.) 



WHAT HAPPENS When We “SEE” THINGS 

konever the image does not V 

itop at the retina Like a tele- \ Vtrtous Humor ’ 

front of the eyeball It begms la tu* aitarao « a* VmV letd "te* « «"» thJ 

4t the edge of the ivhiU and 

covers the dark part In front - A y 

it u protected by a thin mucous coating thecenjunc araallcr ^us the ^ 

fiM Thespace just behind it is filled mth a dear Uqu d creases Tbroagh its own of 

cdledthe^iwAvmor The cornea and the hqu d and its sides ^e out 

ftken togetoer form an outer lens of meniscus or ehoft*nsilsf«al engtb (resLen^ “j 

«hape which gathers Lght raj^ over a wide pUiIS^muscl^releases all ten-ion 

J^e and bends or «/r«<s them toward the center of retina When 

‘Iteje At the back of the space that conUmstte ^ ^ith agl the 

tqueoia humor Lea the tni, a muscular tissue with a , deereaws and a 60->ear-old e>e 

cound hole m the middle of it Thu openmg u tto on an object ten inches away 

ml which expands or contracts to control the that can 

“iwu^of light that passes into the interior of the ^ 

cfe When we speak of the color of a persons eyva, “»« ^ .. gubstance called the nlreoia 

»e mean the color of the ins. ”'“ * of light that form the image pass 

_ The Self Adjusting Lens J"™ , ,v i.tfia nf no change 

Through the pupil the light parses mto the mam throug Tiny Detectors 

This IS biconvex bke an ordinary magnifyinf , Ijgpjjg jbe retina It is a 

t«s But unlike a glass lens it is elastw and can IW menbrane and the image formed by the 
'>““ge Its focus J"‘"^?«ta^miiemiost structure There it 

The change is controlled by an mgemous mec^ a layer made up of about a m^on tiny 

All around the edge of the lens u attached a These are of two kinds rods wd ciws so 

^mbrane that contains scores of threadlike fibers “^fLuje of their shapes They may be called the 
the spokes of a bicycle wheel these fibers radiate and they divide up their work 

5?'“ fte lens to a muscl which is shaped Ide a t« keen They de^ct ‘be Imes the 

pi faStJ. «. 

this muscle IS at rest It is Widest open T ‘°1 «^he“ S 

keens a cnn.tnr.* .lioht tension on the fiber* detects nyv mndow it u the cones 


biecuil ^ the fruom colon the intermediate 

^ ts that he 20 feet or more away ^ they rows that make it pos- 

tnjig nearer objecU into focus tl-e ^ Color) It «a the cones tna 


* contracts and the orcle it forms becMses 
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sible for us to do work that requires skill, discrim- 
ination, and accurate measurements. 

Less acute than the cones are the rods. These de- 
tect no clear lines or points, and none of the colors, 
but onlj’ the tones — the lights and darks — of the 
image. In this they are e.xceedingly sensitive. Thej* 
can distinguish the outlines or silhouettes of objects 
in almost total darkness where 
the cones can detect nothing at 
all. When we walk down a 


HOW THE RETINA WORKS 


(with its varjdng wave lengths and intensities) into 
corresponding electrical or nerve impulses. These im- 
pulses then tnavel to the brain through the optic nene. 

This nerve is made up of hundreds of thousands of 
fibers — one for each cone in the retina and one for each 
small group or cluster of rods. The fact that the nerve 
impulses from several rods are fed info a single nerve 
fiber e.vplains whj- their “mes- 
sages” are stronger but less dis- 
tinct than those of the cones. 


- I 
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fore are looking at the object from different angles, 
the two -views are not exactly alike {stereoscopic 
effect). If the object is far away, the difference be- 
tween the images is slight, but becomes verj’ great for 
an object that is only a few inches from the e 3 -es. 

The brain makes good use of this fact. It learns to 
judge the distance of an object by the degree of differ- 
ence between the images it receives from the two ej-es. 
In the same waj' the brain perceives what is called 
perspcctiie, that is, the differences in distance be- 
tween two different objects or between tn-o parts of 
the same object {see Perspective; Sensation and Per- 
ception; Stereoscope). 

(There are other a ays of iud(;in(; distance for a Inch two 
eyes are not required If we knon the actual size of an ob- 
ject, wo leam to estimate its distance from the size of the 
imago it makes on the retina. ItTien no do not know tho 
size of an object, ne can estimate its distance by scanning 
the intervening objects. For examrilo. no can estimate how 
far a 3 *acht is from the shore bj’ scanning the waves between 
tho shore and the j’acht ) 

The ej’es are turned up, down, and sidewaj’s bj'- 
long muscles attached at one end to tho top, bottom, 
and sides of the ej’eball and, at the other end, to the 
bonj’ walls of the ej'e socket. These muscles arc 
regulated with the most delicate precision so that 
normallj' thej’ turn both ej'cs toward the same object 
at exactlj' the same time. 

Persistence of Vision 

IMiile the eyes are in motion we cannot see an ob- 
ject clearlj*. The image on the retina must come to 
rest, if only for a tiny fraction of a second. That is 
why, when we scan a broad landscape, our cj'cs move 
across it in a series of quick jerks, -with brief stops 
between them. The same tiling happens when we 
read a line of tj^ie {see Reading). 

On the other hand, when the imago has registered, 
the vision of it persists from 1/25 to 1/50 of a second. 
That is why our ej'cs are deceived, so to speak, by 
motion pictures. A movie consists of a rapid series 
of still pictures flashed on the screen, with about 1/GO 
of a second of complete darkness after each one. But 
persKtence of vdsion fills in the dark moment. It also 
blends each picture so perfectly with the one that 
went before that we get the same impression that 
true motion produces. 

How the Eyeball Is Protected 

The ej^b^ is weU protected. It lies within a bony 
socket of the skull, embedded in fat. The eyeUds 
guard it in front. They blink an average of once every 
six seconds. This washes the ej’es with the salty 
secretion from the tear glands {lachrymal glands), 
keepmg them moist and free from dust. Each tear 
gland K about the size and shape of an almond, sit- 
uated behind the upper eyelid at the outer comer of 
the eye. ^ter passing over the eyebaU, the liquid 
from the gland is dramed into the nose through the 
tear dua at the inner comer of the eye. UTien we 
laugh heartilj'- or cr}', muscles in the upper ej'elid 
squeeze the lachrymal gland, and tears come out 
faster than they can be drained away. 


The eyelashes catch many filing particles that 
othcnvise would enter tlie eye. As a further protec- 
tion, the e 3 'elids automatical close when any ob- 
ject moves suddenly' close to the eye. 

Defects of Vision 

Some eyes are abnormally lonR from front to back, and the 
lens, even when Btiotched to its flattest, cannot bring dw- 
iant objects to a focus on tho retina. Nearsightedness or 
myopia is tho result. This defect is corrected by wearing 
a conca\o (negative) spectacle lens, which, together with 
the con\cx (positive) cyo lens, makes an optical system of 
longer focus. 

When tho distance between tlie front and the bad: of the 
eye is too short, the lens, even when relaxed to the utmost, 
c.annot bring near objects to a focus. This is a form of far- 
sightedness callocl hyprrmetropia. Another and more com- 
mon form 13 presbyopia (old cyo), common in older people, in 
which tlie lens loses some of its elasticity and no longer 
swells out to its roundest w hen tho musdes of accommodation 
relax the tension upon it. Tarsightedness is corrected hy 
a convex (positive) sixictado lens, which combines with the 
03 *c lens to produce a shorter focus. 

In many eyes the cornea is deformed so its surface is oval 
instead of truly spherical. Aa a result, tho light raj's are 
distorted at their verj* entrance into tho ej'o (astigmatism). 
Depending upon tho direction of tho cornea's oval curvature, 
it tends to blurfhe horizontal, the perpendicular, or the oblique 
lines of tho imago projected upon tho retina. To correct astig- 
matism, Fpcclaclo len^'cs must Ikj given a non‘«pherical (cj’hn- 
drical) cuiwaturo ofTfrctting the abnormal cur%'ature of the 
cornea, so the two together will act as a spherical surface. 
(iSceo/se Spectacles.) 

When the two eyes fail to work together in harmony be- 
cause of muscular defects (as with cross-cj'cs or wall-cj'cs) or 
because of extreme differences in their focusing power, the 
images formed on tho two retinas maj* bo so unhke that they 
cannot bo blended in tho brain. Thus a double image is per- 
cci%*cd (thuhtc vision). Unless tin's defect is corrected by 
prismatic spoctado lenses or by other methods, the brain 
learns to disregard entirely the imago formed by one of the 
eyes, and fixes its attention on tho other. In time the neg- 
lected cyo may lose some of its visual powers. 

Which Is Your Fa\oritc Eye? 

In gcncr.nl, even in persons vrith normal two-cj*ed XTSion, 
the brain gives greater emphasis to the image formed by one 
of the CJ’CS. The favored cj’o maj’ bo called tho "sighting 
cj’e." It can bo identified bj” sighting a distant object across 
the end of a pencil, held at arm's length, keeping both ejes 
open. Now’, when tho "sighting cyo" is closed, the distant 
object will ho Boon to sliift out of hne writh the pencil. 

Color Blindness 

Imperfections in the cones of tho retina, duo to inheritance 
and more rarely to disease, cause defective color ^’islO^, 
known as color blindness or J^altonism^ from John Dalton, a 
famous chemist W'ho described his own case. In total color 
blindness, which is vorj- rare, evcrj*thing appears in different 
shades of gray as in an ordinarj* photograph. In i^ mo^ 
common form, color blindness is the inabihtj' to distinguish 
betw cen rods and greens. Both appear to be a g^j’ish j’ellow. 
Though true color blindness is seldom cured, minor defects of 
color vision are sometimes improved by concentrated doses 
of x*itamin A («c<5 ^'ltamins). 

Hygiene of the Eye 

Ej’’© injuries and pains or anj' inflammation of the ej'ellds 
should receive a doctor’s attention. Fmgers, dirtj’ clothes, 
and caustic liquids should be kept awaj’ from the ej’C. 
ej’es are saved in factories bj' the rule that goggles must be 
worn by all who are exposed to intense heat and light, fly- 
ing particles, or spraj’ing liquids (sec First Aid; Health). 

Surgery sometimes restores sight bj' replacing cloudy cot‘ 
neas with clear ones from eyes willed to hospitals bj’ djing 
persons. These maj' be stored briefly in the hospital ' ej'e 
bank" until thej' are needed. 
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EDITOR’S MO TE 


E very user of Compton’s Pictured Encyclopedia should form the habit 
of fiTsl turning to the Fact-Index section at the end of each volume 
^ when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions >ou seek. Even when you want full treatment of a subject, you will 
usually save time by finding in the index the exact page numbers for the 
desired material. 

AH page numbers arc preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you arc seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. IVherc necessary, subheadings follow the entry and tell you by guide 
\vords or phrases ^vhcre the various aspects of the subject arc treated. 

The arrangement of subheadings is alphabetical, c.xcept in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject arc indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures arc 
usually on the same page as the text to which you arc also referred; some- 
times they arc found in a dificrent but related article which will add in- 
terest and information. 

The pronunciations given are those preferred by the best and most 
recent authorities; alternative pronunciations are indicated -where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 
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Otn IXTTF* D probably started m Egyptian tiTiimi; as a picture of a door (i) 
To tile I f’Vptaans this picture meant door Shortly after 2000 b c a Semitic peo- 
ple called the Stintes adopted n as an alphabetic sien for the sound ol d be 
cause ilicir Stord deleth for door began with (his sound 

I Ik survitin,; Sciritic insaiptions hate been so badly weathered that the 
sign IS almost illegible (a) but the door appears clearly in the later Cmaanite 
f’hocnii I 111 alphibei Many of the city dwellers made the sign look tike a house 
door but sbghtls rounded (s) others im tated the iiedkc shaped or cuneiform 
letters Ilf Misopni lima and used a mingle m the sign (4I The triangle pre- 
sailcd 111 later C inainite writing (5I The name of the sign remained dnl'ih 
W hen th( Greeks learned how to write from the Phoenicians they took 
o\ er the irnnKular sign but they stn ghtened it up (61 and named it della 

Itainn lolonyol Creeks fromChalciscurved the letter slightly (7) somewhat as 

the rill dwelling ScmiltJ bad and this shape led to the Latin form (8) From 
Latin the 1 ipital letter eame without change into English 

In handwriting ihe triangle becamea rounded form (9) which was easier to 
make 1 hn loini appears iii manusctipis of the 1st century afur Christ Both 

our printed mil handwTiltcn small d have h gh vertical strokeyt the nght 

Kotf 'For the story of how alphabetic writing began and developed see 
the armies \lphabci Writing 




BAIL 

Bail Elreann (d<5Z tir'i'n), name for- 
merly applied to Irish Republican 
Parliament, now to lower house 
(House of Representatives) of Ire- 
land’s legislature: 1-230 
Dally Xetvs Bulldtns:, Chicago C-232 
Daimler (dlm’/tr), Gottlieb (1831- 
1900), German inventor A-504 
Dalmyo (drm;/o). early Japanese 
feudal baron J-318, 319-20 
Dain'gerfield, Elliott (1859—1932), 
figure and landscape painter, born 
Harpers Ferrj*, W. Va. (‘Slumber- 
ing Fcg’, 'The Child of ^Iar>’* ; mural 
paintings In Church of St. Mary 
the Virgin. Xew York City). 

Dairen, Manchuria. See in Index 
Talien 

Dairy Indnvtry. Unreaii of C-364 
Dairj Ing D-2-5, F-33-4, M-250-1, 

C-142-3, pictures D-2-4, F-33. 

Sec also in Index Butter: Cheese; 
Milk 
cattle 

breeds C-14S-0, pictures A-62, 
C-141b. D-4, color picture 

M-250d, table C-142: compo- 
«:ition of milk, table C-143 
care and feeding JI-250a— b 
Channel Islands C -185 
co-operative a‘-*'oclation« D-3, C-469 
dual-purpo'^e breeds C-14&-7- nlc- 
ti're C-145 

machinerj butter D-3. pictures 
D-3; chee'^e, pictures C-207; cream 
separator D-2-3, C-178. picture 
F-22; milk M-250rf-l, picture D-2 
milkshed D-3 

producing regions D-4, M-251 
Canada 0-384, Q.7 
Denmark D-70 
Xetherlands X-li7-ia 
Xon^*ay X-304a 
Switzerland S-475 
United States C-X42-3, D-4. F-33-4. 

28S. M-250a, map 
L -263: Bureau of Dairy Industry 
u-364; Xe^ York X-212; Ver- 
mont V-460: Wisconsin W -166 

F-’x76f,«&rG-16°'®’ 

Dai.j, African. Sec tn Index Dlmor- 
photheca 

DiU.y. bloc. Sec <ii Index Felicia; 
Heteropappus 

Daisy , bine-eyed African. Sec in Index 
Arctotis 

Palsy, painted. See in Index Pyre- 
thrum 

Daisy, .‘^nn Klver. Sec ir; Index 
owan River daisy 

Daisj-, Transvaal. Sec in Index Ger- 
bera 

‘Dalsj- Jllller-, a novel by Henry 
James; an American coquette 
traveling abroad blunders into 
tragedy through ignorance of Euro- 
pean conventions: A-230 
Bahar (dd-tnr'). capital of French 
^est Africa, at tip of Cape Verde: 
important port and air base; forti- 
o station; pop. 

do.ooo; Circle of Dakar (Dakar 
with suburbs) was autonomous ter- 
ritory 1924—16; reunited with 
Senegal 1946; CO sq. mi.- pen IKi - 
000: maps A-46, A-531, picfiire A-sb 
Dakin’s sointion. an antiseptic solu- 
H?.'’ ?•'’ P®'’ sodium hypo- 

chlorite in water A-265, 266 
Dakota, Indian confederacy. See in 
Index Sioux aj 

D^otn River, or James River, rising 
in e.-central North Dakota, flowing 
ftrough South Dakota to Missouri 
River; iength soo miles: mans 
N-282, 289, S-296. 303, U-286 ^ 

Dakota Wesleyan Dnlversltr, at Mit. 
chell, S. D.; Methodist: founded 
1885; liberal arts, music. 

Dalndier idd-ld-dya), fidouard (born 
1884). French state.»man; member 
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Chamber of Deputies, elected by 
Radical Socialists. 1919— (0; in cab- 
inet most of this period, premier 
1933, 1934. and from 1938 until in- 
va.sion of France In 1940; Impri.s- 
oned and tried by Vichy regime; 
interned In Germany 1943-45: pic- 
ture W-247 

Dalai Damn, or Grand Ijimn, ruler of 
Tibet T-129, picture T-127 
Buddhist god. incarnation of, color 
picture S-72 
palace, picture T-129 
D’AIbcrt, EugCne Francis Clinrlrs. 

See in Index Albert 
Dalrroic (dal-l:r6c‘). Dmlle .Taqiirs- 
(1805—1950). Swiss composer, bom 
Vienna, Austria, originator of a 
s>stcm of curj-thmics D-14)-t 
Dale. Rlclinrd ( 17S(k-182C). U S. naval 
ofllccr, born Norfolk County. Va ; 
brilliant service with John Paul 
Jones on the lionhommc Tlxchard 
and other ships; first to board 
the Scrapie ; In merchant .'crvico to 
Ea«t Indies (1783-9 1 ); captain in 
first U.S. Navy: N-92 
Dale. Samuel (1772-1611). pioneer 
and soldier. born Rockbridge 
Clounty. Va ; frontier boyhood fitted 
“Big Sam” for job of government 
scout, fought In loc.at Indian out- 
breaks Elected to first General 
Assembly of Alabama (1817) ; state 
made him brigadier general and 
named D.alc County for him. 

Dale. Sir Thomas (died 1019), colo- 
nial governor or "high marshal” 
of Mrginia 1611 and 1614-16; en- 
forced laws witn rigor, labored for 
colony's welfare with energy* 
gives colonists land V -489 
Dalecarlla ida-U-Uar’ll-o) ("the val- 
jcy.V’), picturesque forested region 
in SweOon; Iron ore. also copper 
silver. lead : S-465 

D'Alembert. .lean le Rond. See in In- 
dex Alembert 

DaKn (dd-lSn'), (Nils) Gnslaf (1809- 
p37). Swedish engineer noted for 
Invention of automatic n.a.shcr and 
sun valve, used in Dalfn light, and 
of safe method for bottling acety- 
lene gas; DalC-n light, automatic.allv 
kindled at dusk and cxtlngul.sheil 
at sunrise, u.sed in unmanned light- 
houses and other beacons; DalCn 
awarded Nobel prise In physics In 
1912; blinded by an explosion dur- 
ing an experiment In 1912 but con- 
tinued active. 

Dalget'ty , Dngnld. brave, pedantic 
swashbuckler in Sir Walter Scott’s 
Legend of Montrose’. 

Dnlgllesh, Alice (bom 1693). American 
author, teacher, and editor of chil- 
dren’s books, bom Island of Trini- 
dad; has written many books, both 
fact and fiction (‘America Travels’; 
The Sliver Pencil’; ‘Bears on Hem- 
lock Mountain’) 

illustration from ‘A Book for Jen- 
nifer’, picture N-137 
Dalhoo’sle. George Romsny. 9th earl 
of (1770-1838). one of Wellington's 
WneraJs in Peninsular W.ar and at 
Watenoo; lieutenant governor of 
Nova Scotia 1816—29 ; governor gen- 
1820-28; founded 
Dalhousie College. 

Dnlhonsle, James Ramsav, 10th carl 
and first marquis of ( 1812 - 60 ), one 
of the builders of British Indian 
Empire; governor general 1849-56- 
annexed Punjab and other native 
states; established imperial tele- 
graph and postal systems; built 
first railroad, completed Ganges 
Lanai, and many other public works. 
DMhonsle Dnlverslfy, at Halifax" 
£^a Scotia. Canada: founded as 


DALMATIANS 

Dalhousie Colle^re in 1818 by the 
9th carl of Dalhousie; became a 
univer.sity 1841; arts and sciences 
(Including commerce, education, 
engineering, fisheries, music, nurs- 
ing). dentistrj', law, medicine; 
graduate studies. 

Dali (dci'It), Salvador (bom 1904). 
Spanl.*=h surrealist painter; author 
of books on surrealism, of jqjrrealist 
motion pictures, and designer of 
surrealist displays for fashionable 
shops; also ^Tote ‘Secret Life of 
Salvador Dali’ 

‘The Persistence of Memory’ P-34d, 
color picture P-34c 
Dalln (d«-/tM’), Olof ron (1708—03), 
Swedish Journalist, poet, and his- 
torian; tutor 17S0-5C to crown 
prince (later (Sustavus HI); in- 
spired by Addison, Swift, and 
Pope, Introduced English influence 
Into Swedish literature; wrote prose 
and verse of finished elegance 
('Jllstorj' of the Swcdl*5h Kingdom’; 
’The Story of the Horse’, satirical 
poem; ‘Swedish Liberty’, didactic 
epic). 

Dallas, Alexander Janies (IT.'O-lSl?). 
born island of Jamaica; U. S. sec- 
retary* of treasury 1814-lG under 
Madison ; found government bank- 
rupt, left surplus of $ 20 , 000 , 000 ; 
Henry Adams s-ays he "fixed the 
financial .•«ystem in a firm groove 
for twenty year<j.** 

Dallni, George Mifflin (1792— 1BC4), 
statesman, son of Alexander Jm 
born Philadelphia. Pa.; ser\'ed as 
U. S. senator, attorney general of 
Pennsylvania, minister to Russia, 
vice-president of U. S. (1845-49) 
under Polk; minister to England at 
critical time (185(^01); Dallas, 
TeXn named for him. 

PdIIo«. Tex., 2d largest city of state; 
pop. 434. 4C2 : D-5, ninos U-253. inset 
T-90, pictures D-5, T-80 
Cotton Bowl F-C30, picture T-SO 
Federal Reserve Bank (11th) and 
district, map F-49 
Museum of Fine Arts. Sec in Index 
Museum**, tabic 

X.ailonal Skeet Shooting Association 
F-81 

Dallrs (dfjfr), or dellfi. ri\er rapids, 
especially a gorge or canyon be- 
tween rocky walls 
W|ccon*iIn River, picture 'W’-175 
Dalles Dnm. In Oregon, on Columbia 
River 0-410 

Dallln, Cyrn^ Edwin (ISCl— 1944), 
sculptor, bom Springville. Utah; 
best known for monumental statues 
of Indians with lean, starkly im- 
presshe figures (‘Appeal to the 
Great Spirit’). 

Dallliig and Bnlwer, TTIlUnm Henry 
Lytton Earle Bnlwer, Baron (1801- 
72), English diplomat; better 
known as Sir Henry* Lytton; served 
In Constantinople (no%v Istanbul), 
Madrid. Florence, and "Washington; 
concluded Clay'ton-Bulwer Treaty 
with U. S. 

DnlllH grass, a perennial grass (Pas- 
palum dilatatum) used for pasture 
in southern U. S.; native to Soum 
America. Grows on low ground, 
prairie or marsh; silky hairs on 
splkelets of the one-sided flower 
clusters; also called water grass, 
paspalum, and water paspalum. 
Dalmatia (ddl-md*shX-a^ * Yugosla'da. 
region bordering Adriatic 
former Austrian cro"wnland; 4916 
sq. ml.: Y-346. map A-497, pictures 
B-21, Y-S47 

Dalmatian. sometimes nicknamed 
coach dog D-116C. color picture 
D-115. table D-119 
Dalmatians, a Slavic people S-198 


Key. cape, at, far. fast, what, fgil; me, yet. fern, there; fee. bit; row, won, f6r, n6t, dg; efire, bfit rjide, fiill, bi'irn; out; 




Kajit 

Alvaro Obrcc^a 
ATOerican Falls 
' Anderson Ranch 
As'^an 
Bartlett 
Bhakra 
Bonneville 
Bull Shoals 
I Burrinjuck 
Camarasa 
, Cbambon 
I Ch'‘!>^a 
I Cberr>* Creek 
Chief Jo^ph 
I Clark Hill 
Davis 
Denison 
Detroit 
Diablo 
Dnieper 
El Aiucar 
El<*phant Butte 
El Palmito (Lazaro Cardenas) 
Falcon 
' Fotsom 
Fontana 
Fort Peck 
Fort Randall 
1 Friant 
Garrison 
Gatun 
I G^nis<iat 
Granby 
Grand Coulee 
Grand Dlxence 
Green Sloxmtain 
Grimsel 
' Hansen 
Hiralnid 

Hoover (formerly Boulder) 
Hume 

Hungrj* Horse 

Kenney 

Kentuck-j* 

Kerr, or Poison (Fbthead Lai e) 
Kinesley (Lake MeConaughy) 
La Aniroetura 
MeXar^* 

MarshaU Ford (Lake Tra-vis) 

Tslauvoisin 

Mettur 

Mud Mountain (Stevens) 

Xorris 

Oabe 

O' Shaughnessy 

Dtvea Falls 

Ow>’hee 

Pari er 

Hne Flat 

President AlemAa 

Roosevdt 

Rosa 

St. ^lary 

Salt Springs 

Saluda 

San Gabriel Xo. 1 

Ck»ssrtvell (San (^briel No. 2) 

Santa Giustina 

Sardis 

Sautet 

Shasta 

Shingmnn 

Shij^hatv No. 1 

Hgnes 

"^Tatanga 

Wilson (iluscle Shoals) 

Wolf Ci^k 


LoctTIOJJ 

Mexico 

Idaho 

Idaho 

Egi*pt 

Arizona 

India 

Oregon-WashinstoQ 

Arkansas 

Australia 

Spain 

France 

Quebec. Canada 
‘ Colorado 
Washington 
Georjria-Soutli Carolii 
Arizona-Net ada 
O Uah o ma -Texas 
Oregon 
Washington 
Ra«5ia 
^^erico 
Netc ^^exico 
Mexico 
Tcxa?-^^crico 
California 
North Carolina 
Montana 
South Dakota 
Cahfornia 
North Dakota 
Panama Canal Zone 
France 
Colorado 
Washington 
Swilxcrland 
Colorado 
Switzerland 
California 
India 

Arizona-Nevada 

Australia 

Montana 

Briti«h Columbia, Car 

Kentucky 

Montana 

Nebraska 

3fcxico 

Orcgon-Washlngton 

Texas 

Switzerland 

India 

Washington 

Tennessee 

South Dakota 

California 

Uganda 

Oregon 

Arirona-California 

California 

ilexico 

Arizona 

Washington 

Alberta. Canada 

CaUornia 

South Carolina 

Califo rnia 

California 

Italy 

htississippl 

France 

California 

China 

Quebec, Canada 

France 

Tennessee 

Alabama 

Kentucky 


DAMS Ii\ THE WORLD 

Heigitt 

Ye.cr i.v 

PCRPOSE* COMPLETEI) FeET 

Le-vcth 

IN' 

Feet 

Mateeial 
IN' Dam 
(Cubic ' 
Yabds) 

Reservoir 

CAPiatT 
(Billions or 
Gallons) 

I 

1953 

187 

4,370 

11,143.300 

792 

I 

1927 

94 

5,227 

313.600 

5^ 

FC-I-P 

1950 

45C 

1,350 

9,653,300 

101 

I-FC :p02. 1PI2. 1033 175 

C.9S3 

1.732.000 

1,303 

I-FC 

1939 

2S7 

1.003 

1S2300 

58 

P-I 

UC 

CSO 

1.600 

5,120.000 

1,140 

P-N 

1937 

170 

1.250 

617.000 

241 

FO-P 

1952 

278 

2,349 

2,100.000 

1,762 

P-I 

1927 

247 

705 

408 000 

252 

P 

1920 

333 

400 

283,000 

29 

P-FC 

1935 

430 

1,050 

392 000 

4 

P 

1927 

ICO 

1.705 

170.000 

645 

FC-I 

1950 

140 

14 300 

14,050,000 

60 

rc-K-p 

UC 

233 

2,315 

4.100.000 

150 

FC-P 

1952 

200 

5,000 

4.350.000 

945 

P-RR-I 

1949 

200 

1.300 

4.357,500 

593 

FC-P-RR 

1943 

105 

14,000 

17.913.000 

1,898 

FC-N-P 

1953 

440 

I.5S0 

1,070,000 

145 

P 

1930 

3SG 

I.ISO 

350.000 

29 

P-K 

1932 

200 

2.300 

900.000 

293 

I-FC 

1943 

142 

18,000 

5,025.000 

555 

1-P 

191C 

301 

1.074 

029.400 

753 

I-P 

194S 

302 

787 

7.000.000 

1,063 

I-FC-P 

1953 

150 

2G.2f'4 

12.570.000 

i;53i 

FC-I-P 

UC 

340 

10.230 

14.100.000 

326 

FC-P 

1944 

4S0 

2,385 

2.S12.000 

521 

FC-P-N 

1940 

230 

21,020 

12S 000,000 

6327 

FC-I-X 

UC 

ICO 

20.000 

28.000.000 

2,248 

I-FC 

1044 

310 

3.4SS 

2.13.1,700 

170 

FC-T-N- 

UC 

210 

12,000 

75.000,000 

7.495 

X-FC 

IDI2 

115 

7,700 

25,107.000 

1,436 

P-FC 

1948 

340 

630 

8,750.000 

17 

I-RR 

1949 

295 

8S5 

2.901.300 

ITS 

I-P-RR-FC 

10-42 

550 

4.173 

10,585.000 

3,101 

P 

rc 

9J2 

2,297 

8,100.000 

105 

I-P 

1913 

300 

1,300 

4.372 000 

so 

P 

1931 

377 

810 

445.000 

26 

PC 

1040 

122 

10,509 

14.700.000 

19 

P-FC-I-X' 

UC 

150 

15.722 

10,400,000 

1.955 

FC-RR-I-P 

1930 

720 

1.244 

4.400.000 

10,148 

J-B 

1030 

242 

5,300 

4.425,900 

632 

I-FC-P 

aP 

1952 

504 

2.115 

2.950.000 

1,140 

1953 

325 

1.500 

3.700,000 

7 

rc-x'-p 

1944 

20C 

8.422 

S.51S.700 

1.956 

P-I 

1935 

200 

350 

77,000 

397 

I-P-FC 

1941 

1C2 

10,700 

26,000,000 

70S 

I-P 

1941 

201 

515 

190.237 

335 

l-FC-P-X* 

1953 

287 

7,400 

1.850.000 

286 

I-P-FC-RR 

1942 

278 

S.12S 

3.3S9.000 

621 

P 

UC 

745 

1.720 

2,600,000 

41 

I-P 

1934 

230 

5.000 

2,000.000 

699 

FC 

194S 

425 

700 

2,230.000 

42 

POP 

1936 

265 

1,860 

I.I84.000 

836 

FC 

UC 

230 

9,300 

78.000,000 

7,104 

ws-p 

1923. 1935 

430 

S40 

675.000 

114 

I-P 

1954 

100 

2,500 

52.000 

. . . 

I 

1932 

417 

833 

537.200 

365 

WS-P 

1938 

320 

856 

380.000 

234 

FC-I-P 

1953 

440 

1,845 

2,240.000 

362 

i-p 

UC 

200 

10,000 

1,629 

I-P-FC 

1911 

280 

1,125 

355,800 

456 

P 

1949 

545 

1.275 

965,000 

456 

X 

UC 

191 

2,536 

4,500.000 

2,204 

p 

1931 

328 

1,260 

3,171,500 

42 

p 

1930 

20S 

7,838 

11,160.800 

CS9 

h C 

1938 

381 

1.540 

10,641,000 

14 

FC 

1935 

290 

020 

1,200.000 

3,465 

P 

1951 

492 

295 

156.S40 

45 

FC 

1940 

117 

15,300 

16.868,000 

512 

P 

1934 

414 

263 

130,400 

35 

I-P-FC 

1945 

602 

3,460 

6,541,000 

1,464 

tvs 

1937 

2S5 

695 

641,000 

• •• 

P 

1931 

200 

3,030 

357.000 

37 

P-FC 

1952 

590 

980 

825.000 

62 

FC-P 

1949 

320 

900 

3.534,600 

221 i 

P-N 

1925 

137 

4,862 

1.259.400 

183 , 

FC-P 

1954 

240 

5.736 

10,250,000 

1.9S4 


FC— Flood control P Power I IrrigaHon N— JTa-ngation RR— River rceulatioa UC— Under construction WS— IVater supply 
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DARGOMYZHSKY 


Darffono zIisKy idar~(i6m-'ic)sh*shC) , 
Alexander Serffleriteli ( lSla-G9), 
Rubsiian composer; a*550ciated with 
GImKa as a leader of nu*=''ian na- 
tional school; composed for orches- 
tra and sta^e; influenced by Wag- 
ner (‘Esmeralda*; 'The Stone 
Guest*; ‘The Merm^d'). 

Darien (dd-n-cn*). Golf of, gulf of 
Caribbean Sea bctTrecn Colombia 
and Republic of Panama, maps 
C-SB7, Vr-96 

Darien, Ifetlimns of, old name for 
I'^thmus of Panama. See in Index 
Panama, Isthmus of 

Darien Scheme, unsuccessful attempt 
to establi'^h Scottish colony on I^th- 
mu*? of Panama (Darien) and at- 
tain a free trade route to the 
Pacific, headed by William Pater- 
son, settlement begun ICDS. Span- 
ish opposition, starvation, and dis- 
ease led to abandonment of project 
in 1700 

Dario (d<7-rt'o). Ruben (18C7-10ir»), 
Latin American poet, bom Metapa. 
Nicaragua (iletapa Is now known 
as Ciudad Dario In his honor) : 
mo\ed to Madrid. Spain 1892. 
L-12i-5, 128. ptefure L-128 

Darius (do-riTrs) 1. the Great, sur- 
named Hy<.taspes (550— ISG c.c.), 
king of Persia D-18, P-155~C 
attempts to conquer Greece D-18, 
P-158-9. P-156 

relief portrait at PersepoIIs. picture 
P-157 


stairway to his audience hall, pic- 
ture P-157 

triumphs recorded on Behlstun Rock, 
picture P-158 

Darius ITT (1P0?-300 B.C.). sumamed 
Codomannus last king of the an- 
cient Persian empire; ruled s\x 
years; personally brave and hand- 
some. but his forces no match for 
Alexander 

defeated hv Alexander the Great 
A-148-9. P-156 

DarJeeUng (dar-f;t7m»7), India, health 
report In n. West Bengal «Jtate: pop. 
25,873; produces tea .and quinine: 
map A-407, picture 1-53 
market woman, picture 1-57 
Dark, Eleanor (bom 1901). Austral- 
ian novelist with flair for p^nTho- 
logjcal analysis (historical novels 
about Auctralla: ‘The Timeless 
Land' and ‘Storm of Time*). 

hi^torj' W.211. H-3e0. 
L-3Z8, Jicfcreiice^-OutUne M-2387i, 
See also in Index Middle Ages 
Dark and bloody groniid, of Ken- 
tucky K-24 


Dark Continent, name for Africa, 
Dark Horse, in American politic.^ t 
term applied to a comparatlvelv un^ 
known man brought forward* In z 
nominating convention a«* a com- 
promise candidate. Pre<:ident<j Polk 
Pierce. Hayes Garfield, and Hard- 
ing were “dark horses." 

.."’’“^n’tion. speefrun 
b-331, 332, diagram S-332 
Dfu-kling beetle, any beetle of thi 
family Tctirhnoitidac, which in 
dudes meal worms, flour beetles 
and many other species occurring 
under stones, in dead wood, fungi 
and dry vegetable products; mos 
species are black or bro^m. 

Dark moon M-384, 386 
Darkroom, photographic P-21S— 14 
Dark stars S-370 

Darlan (cfdr-Ian*), Jean rrancoi 
(1S81-1942), French naval office 
and political leader, bom K^rac 
France; commander in chie 
French nax’al forces 1939; xice 
premier 1941-42; first in line o 
succession to chief of state o 
Vichy government; made head o 
land, sea. and air forces April 1942 


de'^erted Vichy government to be- 
come chief of state for Allies in 
North Africa; assasrslnated Doc. 24, 
1942: F-273 

Darlcy, Tellx Octavlas Carr (1822— 
88), lUuslrator and hl*?torical 
painter, bom PhUadelphIa, Pa.; 
illustrated Irving’s 'Sketch Book’ 
and Lo.*Jsing*s TIi<tnry of the 
United States’; m.adc notable bank- 
note vignettes; published 'Sketches 
Abroad with Pen and Pencil’ 

‘The Legend of Sleepy Hollow*, 
picture A-22Gb 

Darlpy, George <1705—1646), Irish 
poet: best known for fairy opera 
‘Sylxia’ and for poem ‘Nepenthe*. 
Darlcy Arabian, horse, foundation sire 
of Thoroughbred Horse n-428d, 
tabic H-t28c 

Darling, Esther HlrdsaU (born 1870), 
author born Marietta. Ohio; lived 
in Nome, Alaska. 1907-17. bred 
Alaskan sled dogs (‘Bald.v of 
Nome’; ‘Navarre of the North’). 
Darling. Grace (1615--J2), Rngli*'h 
horolno I..-235 

Darling, Jay Nomood (J. N. Ding) 
(born 1870), cartoonist, bom Nor- 
wood Mich.: chief of U. S Bureau 
of Biological Survey 1D34— 3G 
Darling Dotxn^, in e Au^^tmlla, back 
of the Great Dividing Range, map 
A-478 

Darling Range, low mountains in w. 
Australia, running parallel with 
coast for nearly 250 mk: 77inp A-488 
Darling Rirer, Atictralia, n«?es In 
Queensland flows s w. through New 
South Wale«. join® Murray; length 
IICO ml.: maps A-489, 478 
Darlington, England, city 18 ml. s. of 
Durham; pop. 84.5C1; Iron and 
steel manufactures and locomotive 
works; 7nap B-325 

Darmstadt (darm^slitdt), Germanv, 
mainifaettiring and railroad cltv, 
20 mi. s. of Frankfort; pop. 94,768: 
maps G-88. 12-425 
Holbein’s ‘Madonna* H-407 
Darnel. Sec in Index Rye grass; Taro 
Darning needle. See in Index Dragon- 
fly 

Darn'Ie.v, llenrj- Stoart, Lord (1545?- 
07), Scottish noble. 2d husband of 
^farx'. queen of Scots M-IOD 
Darrell l*>1niid. In the Bermudas, near 
tile cap., Hamilton; seaplane 
ba®e; area, about JO acre®. 

Darrow, Clarence S. (1857—1038), 
lawj-er, bom Kinsman, Ohio; chief 
counsel in many Important labor 
cases on side of labor and In many 
murder ca.®es as defense attomcv; 
strongly opposed to capital punish- 
ment; WTOte *PcrsIan Pearl', e®sax'.s* 
*rarmington’, nox*eI; 'Crime It® 
Cause and Treatment’; ‘The Storv 
of My Life*, 

D'Arfionial, Jncqae® Arsene. Sec in 
Index Arsonx'al, Jacques Arsene d* 
Dart, small fish. Sec in Index Dace 
Darter, a group of small fresh-water 
fishes of the perch family found 
only in America; brilliantly col- 
orecL; interesting because of ab- 
sence of an air bladder. 

Darter, a water bird of the family 
Aii/iinpidae found In Asia, Africa, 
Australia, and the s. TJ. S.; Ameri- 
can species (Anhinpa anhinga) 
also called the snakebird or water 
turkey; resembles cormorant In 
habits. 

Dartford, picturesque market town of 
Kent, England, about 15 mi. s.e. of 
London; one of first paper mills in 
England (1590) ; traversed bv Ro- 
man road. Waning Street; pop. 40.- 
544: map B-325 

Dart'nioor. rugged tableland in s.w. 


Devon, England; 20 sq. mk; heiglit 
20,30 ft.: map C-321, picture E-350 
Dartmoor Prl'ion. near Prlncetown In 
w. Dartmoor, England; built 1609 
for French capthes during Napo- 
leonic Wars; American prisoners of 
war also held here during War of 
1812; at end of war delayed release 
of prisoners brought on rebellion 
(April 1815) In vhlch several 
Americans were killed. Prison 
later used for convicts and. during 
World War 1. for conscientious 
objectors. 

Dartmonth (darf'mtif/i), England, 
seaport in Devon, near mouth of 
Dart Ri\ er; pop, 5842 ; here Crusad- 
ers embarked for Holy Land (1190) ; 
Naval College for British naval 
cadets: map B-325 
Dartmouth, Nova Scotia, Canada, in- 
dustrial tOAvn and summer resort on 
Halifax harbor; pop. 15,027; found- 
ries, shipyards, lumber mills, cord- 
age work-®, oil and sugar refineries: 
»na7>s C-69, 73 

Dartmouth College, at Hanover, N. H.: 
men; chartered 1769; art® and sci- 
ences, graduate school of medicine. 
cix*il engineering, businc®s adminis- 
tration; originated as Indian school 
at Lebanon, Conn.: picture N-153 
honors courses U-403 
Dartmonth College Cn«e, famous case 
decided by U.S. Supreme Court 
(1810) ; legislature of New Hamp- 
shire tried to alter charter of Dart- 
mouth College; decision was that 
charter was a contract which, ac- 
cording to Constitution, no state 
could alter 

Daniel Webetcr wins W-83 
Darwen, England, town 19 ml. n.w. of 
Manchester on Darwen River; pop. 
30,827; cotton goods, paper, fire- 
clay products: mop B-325 
Darwin, Charles Robert (1809-82), 
English biologist D-18-20, picture 

evolutionary theor>% See vi 
Danvinlsm _ 

Galdpagos, visit to G-S: Darwin Bay 
named for Darwin, picture G-4 
Huxley’s relations with H-454 
Daruin, Erasmus (1731—1802), Eng- 
lish physician, naturalist, poet; 
grandfather of Charles D-19 
Darwin, Sir Francis (164B-192o). 
English botanist, son of Charles 
Darwin; was assistant to^ his 
father; later became distinguishea 
through his work in physiology of 
plants and other botanical studies, 
Darwin, George Howard (1845— 1912)> 
English geologist and astronomer, 
son of Cffiarles Darwin. 

Darwin, .*'Ir Horace (1551—1928), Eng- 
lish scientist and inventor, son of 
Charles Darwin; designed instil- 
ments for recording earthquake 
shocks, for measuring growth ot 
small plants. 

Dnruln, I#eonard (1850—1943), 

lish economist, son of Charles Dar- 
win; 5er\*ed in Royal Engineers 
1871-90. winning rank of major; 
UTOte on bimetallism and munic- 
ipal trade. 

Darwin, seaport, capital of Korthe^ 
Territory, Australia; pop. 253-; 
air and naval base: map A-488 
Darwinism, the evolutionary 

of Charles Darwin D-19-20, E-45-, 

effect on: biology B-151; zoology 
Z-361 

Darjalnoor, famous diamond, picture 
D-79 

Das (das), Chltta Ranjau (IS^^ 
1925). Indian nationalist 
and first mayor of Calcutta; acti\e 
in Swaraj movement. 


Key: cape, dt, far, fast, what, fall; 
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DAVITS 


David (fZd't'ifi), Ilou'.e of, CoinmUnal 
religious colony in Benion Harbor. 
Mich ; founded 1003 by Benjamin 
Franklm Purnell (King Ben) 
(ISCl-1927). not associated v.ith 
any other sect in 1030 comTnunil^ 
spilt into House of David and 
Israelite City of Da\ld; members 
■^vear beard** and do not smoke, 
drink, or eat meaL 

Da\id, Star of. See in Index Star of 
Da\id 

Dai id. Toivcr of. In Jerusalem, niefnre 
J-336 


‘David Balfour*, by Robert Louis 
Ste\en«iun scQuel to ‘Kidnapped*. 
'Dai Id Copperflcld*, noiel bv Charles 
Dickens D-S4, 85, N-311 
Cnah Keep, picfurc D-846 
‘David Jlnrum*, noiel bj Edward 
Xoye^ We^tcott (1-47-0$) . hero a 
shrewd horse trader and humorous 
homely philntophcr 
Dar/d«on. Jo (l^r3-l9o2), sculptor, 
born New Y^>rk City, knfiwn for 
bis portraits of famous people — Per- 
shing Clemcnceau Will Rogers 
F D Roo**MeIt John D Rocke- 
feller George Bernard Shaw 
Daiid«.on. John (lr57-1009). English 
po< t, decpli pcssmiictic. best known 
for ballads: wrote ‘Bruc<'*. ‘Scara- 
mouch in Naxo*:’ fantastic plays 
•Fleer Street Eclogues’, ‘Earl Lav- 
ender*. romantic 5tor>’. 

Davidson, Randall Thomas, first fmron 
of Lambeth (ic4s-l030', English 
divine; bishop of Rochester IbOl- 
95; bishop of Wmche*5ter 1695- 
1903. archbishop of Cantcrbur> 
1903-2® 


Davidson CoUege. at Davidson N, C : 
for^xnen* Pre-bj terlan; founded 
1837; arts and sciences 
Dalles, Arthur n. (1SG2-192S) artbt 
Of great ^er:^ntl]Uy. bom Utica. 

1., best known as a painter: a 
sensitive dreamer and a mvstic; 
for a time work showed Influence of 
cubism; designed tapestries for 
Gobelin Industry In France (’Mava. 

John (1509-1026), Eng- 
lish poet and statesman, born 
P^nenil for 
Ireland 1606-19; speaker Irish 
(poems: 'Or- 
^o«ce Teipsum'). 

Da.ies, Sir Lonls nenr> (lS4i-ln24). 
Canadian statesman and iuri«f 

is-S!lo Edtrard Island 

18.6-82; Liberal In Houie of Com- 

-Phen he LcaSe 
Supreme Court: minister 
Of marine and fisherie** l®06— ihOi 
Carolvn, -ivriter, bom 
= Itnown for 

musical, y.istful, 'entimental verses 
( Drums in Our Street', ‘Touth Rid- 
mg , Penny Show’). 

''■■I'inm nenrj- (1871-1940), 
British poet of Welsh parentage- 

Tnd America 

-England for FPVeral vear«;' 

f mho Pf verse’ at 34 

(™he_ Souls Destrover') - 'The 
Autobiography of a Superltramp' 
s account of early wanderings- in 
his ‘Collected Poems' are Ivrics of 
great simnlicirv and charm’ 

DSvila (da'ec-fa), Pedraria’s, also 
Pedro Anas de Avila (1440^- 
1530), Spanish governor in Central 
America: governed Darien and ad- 
jacent lands 1514-20; extended 
tj-rannical rule by founding Pan- 
ama 1519 and other colonies- exe- 
cuted Balboa for insubordination - 
transferred to Xicaracua 1526 
daughter marries De Soto D-736 
names Panama P-52 
na Tinci, Leonardo, Sec in lurjrx 


Vinci, Leonardo da 
Dn\l«, Arlhnr Itoey (1868-1935), 
pseudonym Steele Rudd. Australian 
humorist, born Drayton, near Too- 
woomba. Queensland (stories of 
rural life, 'On Our Selection' ) . 
Davi., Bette (bom IPUs), actre-s. 
horn LowcH, Mass.; christened 
Rutli Elizabeth; after sliort, suc- 
oe.ssful career on stage, entered 
motion pictures 19.31; tw-ice won 
Ac.adcmy award for acting, for 
work in 'Dangerous' flo.T.",) and In 
'Jezebel' (1938): also starred in 'Of 
Human Bondage’. *Xotv. Voyager’, 
and ‘All about Eve' 

Dnxis. l>a\!.I (1815-86), jurist, horn 
Cecil County Md ; Justice E. S. 
Supreme Court 1862-77: U. S. 
senator IS77-C3. 

D.ntls. Bniglit r. (1879-1915), 
statesman, born St. Louis. Mo.; 
lieutenant colonel In World War I; 
secretary of war 192.5-29, gov- 
ernor general of PhillppInt'S 1929- 
33. estaldislied Davis Cuii as inter- 
national trophy for tennis 1900 
DaiU. lilnn-r (Holmes) (born 1890). 
writer, journalist, and iiens nnaly.st 
(radio and tolcMslon). born Aurora, 
Ind ; on staff The .Vcir Tork Tivtcs 
191 1—24. director Oilice of War In- 
formation 1942-45 (es'a.v.s: -But 
We Were Born Free"; novels and 
short storle*'). 

Batls. f.eorge (1620-96). lawver and 
statesman, bom Xcw Hanove-r 
County. N. C : attorney general 
Confederate States of America 
1S6(-C5. 

Datls, Henry XVInter (1S17-C5), 
statesman, bom Maryland; as 
M'hig member of Congress from 
Maryland (ieS5-Cl. 1803-65) op- 
posed Lincoln's policies and urged 
stringent reconstruction program. 
Davis. James .John (1873-1947), 
public otiicial. bom 'Wales; came to 
U. S. in 1881; worked In steel mills; 
secretarj- of lalior under Harding, 
Coolidgc, Hoovtrr; U. S. scbntor 
from Pennsylvania 1930—11- 
director general Loyal Order of 
Moose after 1906, founder of 
Jloosehcart Home and School. 

Davis, Jrgerson (1S0S-S9). president 
of the Confederate States of Amer- 
ica D-22-3, picture D-22 
Confederate State.s of America 
C-433-433b, D-22-3 
Greeley signs bond G-212-13 
o.ath^^ns president, in Montgomerj- 


P.obert E. Lee and L-156 
Statuarv- Hall. See in Index Etatu- 
_ ary Hall (Mississippi). taVIe 
'white houie” home, picture A-120 
wife D-23, pictxtrc D-22 

Davjs, John (15302-1605), 
English navigator. Arctic explorer- 
discovered (1387) Davis Strait- 






Daii«i, John M'lllinm (1873-1955) 
lawyer and diplomat, bom Clarks 
burg. W. Va.; member of Congres; 
1911-13; solicitor general U. S 
1913-18; ambassador to Great Brit 
am 1918—21; Democratic nominei 
for presidency 1924, 

Davis, Jlnrguerlfe, biochemist V-497 
Davis, :\rary Could (bom 1882) writei 
of children’s stories, born Bangor 
Me.; supe^isor of storytelling 
^€w York Public Librarv 1922—44 
editor of Books for Young People, a 
department of the Saturday Jievieu 
^C‘ Dozen*, ‘The Truce ol 

the Wolf, ‘Girl's Book of Verse’) 
quoted S-405 
Spanish tales S-416 
Palis. Norman H. (1878-1944), states- 


man, born Bedford County, Tenn.; 
financial adviser to government 
during and after World War I; 
assistant f-ecretar>* of treasurj*. 

1919— 20; undersecretarj* of .*:iate, 

1920- 21 ; member League of Nations 
Financial Comnilbbion ; became na- 
tional chairman of American Red 
Cro**!! 1938. 

Dails, Ourn (born 1874), playwright, 
born Portland. 2)Ie.; nearly 200 
plaj's (‘Nellie, the Beautiful Cloak 
Model*; ‘Icebound’, Pulitzer prize 
play 1923; ‘Thc‘ Nervous Wreck’). 
Duvi**, Rebecca Harding (1831—1910), 
author, bom Washlncton. Pa.; 
American pioneer in re-all'-tic fiction 
(‘Life In the Iron Mills’). 

DmU, Illrlmrd HanUng (18Ct— lOlG), 
novelist and journalist; bom Phila- 
delphia, Pa. son of Rebecca Hard- 
ing Davis; war corre’^pondmt In 
Spanish-Amerlcaii. South African. 
Ru* «o-Japanese wars and World 
War I, wrote bre-ezy, stirring 
storioF. full of adventure < ‘Soldiers 
of Fortune*; ‘Van Bibber and 
Other*'*: ‘The Bar Sinister*). 

Dnil**, S.im (1842-C3), Confederate 
hero, born near Smyrna, Tenn.; 
hangfd at Pula.«ki. Tenn.. when 
captured in**Ide Federal lines with 
mllltan* information. Asked to 
betraj bourc«» of information, he an- 
swered; “If I had a thousand lives 
to hve I would io‘-e them all before 
I Mould betray my friends or the 
confidence of my informer.” Hfs 
home, near Smyrna, 20 ml. s.e. of 
Na<hvnic. i® a state shrine; statue 
on Capitol groxindb, Nashville. 

Dnilx. Muart (bom t«94), painter, 
lithographer, and writer on art, 
bom Philadelphia, Pa.; M'orks 
bhoM' influence of modem an 
'Summer Landscape’ P-23a, cofor 
piefure P-2SI; 

Dails, Vnrlna rTonclI (1626-1906), 
Tvife of JtCCorson Davis D-23, pic- 
ture D-2C 

Dai Is, 'IViniam TTnmmatt (born 1879), 
latO’er and arhltnvlor, bom Bangor, 
Me.: administrator and national 
compliance director, NBA 1933-34; 
chairman. National Defense Media- 
tion Board 1911—42: chairman Na- 
tional War Labor Board 1942-45; 
director, Offlre of Economic Sta- 
bilization. March-j!>ctober 1945. 

DuiU, William .Morris (1650-1934), , 

geographer and geologist, born 
Philadelphia. Pa.; on faculty 
Harv.ard University 1876-1912,^ be- 
came profe.c'*or of geolog>* (‘The 
Coral Reef Problem*) : G-47 
Davis, Mount, in Pennsj'lvania. See 
fn Index Negro Mountains 
Davis iind Likins College. Elkins. '' 
W. Va.: Presbyterian institution 
opened in 1904; arts and sciences ^ 
Davis Cup, a%varded annuallj' to nation 
winning amateur men’s tennis t^am 
championship. Cup donated 1900 
by Divight P. Davis, American i: 
statesman. , , 

Davis Dam, in Arizona and Nevada, 
on the Colorado River C-415, maps j 
A-352, N-133, C-414&. pwinre ' 

N-131. See aUo in Index Dam. table >5 
Dniii'«on, Clinton »T. (bom 18S1), 
physicist, born Bloomington. Rbj 
member of technical staff of Bell 
Telephone Laboratories; Nouej 
prize 1937 (with George Paget , 
Thomson of London) for 
mental discovery of the diff^etion 
of electrons by crj'stals: P-z35 
Dm In Strait, betM’een Greenland and 
Baffin Island; width ISO to 500 mb; 
dl«*covered by John Davis: maps 
N-250. 245, C-69 

Davits. See in Index Nautical terms, 
tabic 
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Keller, Helen K-20 
voice “photographs” aid, p{cf «re V -517 
De5k (cld'c/;), rmnci«> (le03— 76). 
Hungarian statesman, one of ablest 
political leaders in Europe; chief 
organizer (1607) of Austro-Hun- 
minan dual monarchy 
Deakin (dr'/.tn). Alfred (1S5G-1DI9), 
Australian '•talesman, three times 
prime minister. 1903— t, 1905-S, 
1900-10; brilliant orator: recon- 
ciling influence between Labor and 
Conservati\e partic'^. 

Dean, Gordon Evans (b^^m 1905), law- 
yer and government ofTicial. born 
Seattle, Wash . a‘-'^i«iant to Robert 
H. Jackson, var crimes trials, 
Nuremberg, Germany, taught crim- 
inal law Tnlversity of Southern 
California 1940-49: member C S. 
Atomic Energj' Commission 19'49— 
53. chairman 1950-53 
Dean, Julia (1830—68). popular Amer- 
ican actres':. part of training with 
Joseph Jefferson, played Julia In 
'ThA Hunchback*. Norma In ‘The 
Priestess’. 

Dean, a title given to a college ofTicial, 
U'Tjally one in charge of executive 
affairs, al*^o to the head of a de- 
partment or ‘^chool in a university; 
title also gj\cn to an ecclesiastical 
ofhcial who has charge of a cathe- 
dral or collegiate chapter 
in college U-402 

Dean, Forest of, di‘“lrict (22 000 acres) 
in w. Gloucester.^hire. England; be- 
tween Severn and Wye rivers an- 
cient royal forest; iron mines 
worked ?since Roman occupation. 
Deane, .^llas (1737-S9), statesman 
and diplomat, bom Groton. Conn.; 
delegate to Continental Congress 
1774-76; sent to France as semi- 
official financial and political agent 
1776; made unauthorized promises 
to Induce French officers to join 
AmArlcan SAnice and w'as recalled 
(1777) because of errors In hl.s 
accounts; defended by John Jay 
and John Adams, 

De Angcli, Jfargucrlte LofTt (bom 
16S3), illustrator and author of 
books for children, bom Lapeer, 
Mich.; works are rich in flavor and 
atmosphere of the past; background 
for ‘Henner's Lydia*, a Pennsvl- 
vania Dutch Community, for ‘Petite 
Suzanne’, the Gaspv Peninsula, 
^nd for ‘Copper-toed Boots*, the 
Michigan of her father's boyhood; 

1950 Newberj' medal for 
The Door in the Wall*. 

Dean«!, Jeanlr, heroine of Sir Walter 
l-es'® Heart of MicIIothian’ 

Drorliorn. Henrj- (1751-1829), Amer- 
ican general for whom Fort Dear- 
bom (now Chicago) was named; 

" Re\olution and lyar of 
1812 ; secretary of v.ar under Jeder- 
Eon; minister to Portugal iS'i '*— '*4 
(•Revolutionary IVar Journals’) 

Dearborn. Jlich.. city. 9 ml. w of De- 

M-227. See also i?i Index Edison 
Institute; Greenfield Village 

pictures A-503. 

M-217 ' 

Death, dance of D-14e 
‘Death Conws for the Archbishop’, 
novel by IVilla Gather S-43a C-140 
Death cup. .vee in Index Amanita 
Death penalty P-415 
Death rate. See in Index Vital sta- 
tistics 

Death Valley, Calif., desert region of 
s. Calif. D-26, map C-26, pictures 
C-37, D-26 

naUonal monument N-33, D-26, map 

Deafhwatcli, a beetle B-107, pictures 
B-106 


Deauville (do-rn*), France, fashion- 
able re.'^ort on English Channel, 10 
ml. s. of Havre; pop. 5138. 

Dc Bary (dt h(i-ri*), Heinrich Anion 
(1831-88), German physician and 
botanist born Frankfort-on-the- 
Main; notable research on fungi 
and bacteria; professor of botany 
at univer.sitles of Freiburg and 
Halle; first rector of University 
of Strasbourg. 

Debating D-2G— 7 

Debenture, credit Instrument C-510, 
S-398 

Deblerne (dt-bp'-rn*), Andr£> LonW 
(bom 1874), French chemist, dis- 
coverer of actinium 
radium Isolated R-56 
Debits, In bookkeeping B-229 
Deb'omh, Hebrew heroine, prophet- 
f.s'? judge: helncd deliver Israelites 
from Canaanlte.s (Judg. Iv, v) ; 
J-352 

Debrecen (dcb'rt ). Hungary*, 
city 115 ml o of Budapest; pop. 
119,635; center of Hung.nrlan Prot- 
estantism; here Kossuth (1649) 
proclaimed depo'^ition of Ilaps- 
burgs; varied manufactures and 
trade tnops B-23, U-417, 425 
Deh<, Eugene Victor ( 18r».5-192C ), 
Socialist leader, born Terre Haute, 
Ind.; began career as locomotive 
fireman; organized American Rail- 
way Union: led strike on western 
railroads 1694 and wa.« sent to jail; 
Socialist candidate for president 
1900. 1904. 190S. 1012. and again 
In 1920 while In prI«on for activities 
opposed to World W'ar I; prison 
sentence commuted 1921 ('Indus- 
trial Unionism** ‘The Growth of 
Socialism*: 'Walls and Bars’). 

Debt. See also in Index National debt 
bankruptej' B-46d-7 
debtors became American colonists 
A.196. G-79 

foreign exchange methods F-235 
Imprisonment for 

abolished; New Tork F-67; United 
Slates M-39S 
Cervantes C-179 
Dickens* father D-84 
International trade T-194-5 
laws; Babylon. Hammurabi’s code 
B-7-8; Greek S-233; Roman R-184 
slaverj* for S-194, 197-8, S-233 
South American peonage S-197 
Debt Funding Commission, U. S, 
W-242-3 

Debuchl (d«'bp-c7il), Knlsujl (1878- 
1947), Japanese statesman ; director, 
Asiatic Bureau, Tokyo. 1923-24; 
vice-minister of foreign affairs 
1924-23; ambassador to the United 
States 1928-33. 

Debusfcy (dt-bii-at*), Achllle Claude 
(1862— I9IS), French composer, 
D-27— 8, picture D-28 
mu'lc analyzed M-465 
'PellC*as et MCdlsande*. story 0-392 
whole-lone scale M-469 
Debye (d^-bi*). Peter J. W. (bom 
1684), American physicist, bom 
Maastricht. Netherlands; research 
on molecular structure and phvsl- 
cal chemistrj’; awarded 1936 Nobel 
prize in chemlstrj'; from 1936 di- 
rector Max Planck Institute. Ber- 
lin, until forced out by Nazis in 
1940; head of chemistry dept., 
Cornell University 1940-52; retired. 
Dec’ade, in calendar of French Revo- 
lution W-85 

Dccalcoma'nia, or transfer printing, 
process of transferring designs, pic- 
tures, or lettering from paper to 
china, glays. etc. P-42 
on porcelain P-398, 401 
Dec'aiogue (“ten words”), the Ten 
Commandments M-399 
‘DecamVron*, one hundred stories bv 
Boccaccio; Important source book 


for Elizabethan and French au- 
thors: R-104 
scene of B-203 

Decamps (dLt-7;a>V), .\lexandrc Gabriel 
(1803-60), French painter, bom 
Paris. France; excelled In painting 
landscape, genre and oriental sub- 
jects; noted as historical, scrip- 
tural, and animal painter (Tiefeat 
of the Clmbri’; 'The Monkej' Con- 
noi5*:eurs*; 'Joseph Sold by His 
Brethren*), 

Demnp, In chemlstrj'. See in Index 
Paraffin series 

Drcath'lon, in athletics 0-380, T-163 
Decatur (d»'-f:<Vtur), Stephen (1779- 
1820), U.S. naval officer D-28, 
P-272, picture D-28 
Decatur, Ala., city on Tennessee River. 
18 mf above Muscle Shoals. 77 ml. 
n. of Birmingham; pop. 19,974; cot- 
ton. dalr>*, foundry, and machine- 
shop product*-, hosiery, brick and 
lllc: A-116, map A-126 
Decatur, Ga., suburb e. of Atlanta; 
pop. 21,635; Agnes Scott College 
(for w’omen); named for Stephen 
Decatur; battle of Peachtree 
Creek fought July 20, 1664: viap 
G-76 

Decatur. III., city 35 mi. c. of Spring- 
field; pop. 66,269; large com and 
flour mills, ironworks; birthplace 
of Grand Army of the Republic 
(1666); Mlllikin University, 
founded 1901: maps 1-36, U-253 
Decay, rot, or putrefaction B-152 
animals and plants enrich soil 
S-228, 229 

arrc'-led by tree surgery T-185, 179 
bacteria cause B-13, A-265, 266 
fermentation similar F-52 
lava turned Into soil S'C27 
Decay frcrle^, in ^adioact^^ity R-54, 
c7iort R-54b 

Deccan, or Dekkan (£ic7;'<m), (the 
SouUi), the whole peninsula of 
India s. of the Narbada River 
1-53, map 1-54 
agriculture, picture 1-55 
pca.'sant girl, pfeture 1-57 
vegetation 1-55 _ __ 

December, 12th month of year D-..5 
birthdays of famous persons. See m 
Index Birthdays, table 
birthstone. color picture J-34B 
holidays F-57, 69, C-291-300, pie- 
turcs C-293-9, color pictures 
C-291-2 ^ ^ 

Decembrist uprising, unsuccessful 
volt of Russian revolutionaries Dec. 

1825. against Nicholas I: N— 
Decemvirs (dt-sem'ftrr) (ten 

Roman commI‘-*sion appointed 45i 
B.c. to dmw up laws R-183 
Decentralization of Industry 1-144, pfC- 
turc U-281 

effect on urban population L-3.-‘» 
Deception Bay, mouth of Columbia 
River 0-410 

Deception Island, volcanic »*^a.nd in 
Antarctic Ocean, one of South 
land Islands; deep lake hot 

springs; base for Hearst-WilHtn.. 
expedition 1928-29; A-261 , 

Decibel (dts'i-htl), one tenth of a 
bel; unit of measure of loudness oi 
sounds to normal human ears, be- 
cause the power of the ear to cn-- 
tinguish differences in loudness ae- 
creases as volume increases, the oe 
scale Is made logarithmic; each unu 
Is 10 times the preceding one. 
a barely audible whisper measur 
one bel (10 decibels) and a ! 

Ing express train about 10 be - 
(100 db.), although the tram gen- ^ 
erates 10 billion times as muc» 
sound energy. In practice, ’ 

urements are made with a ^^‘3 
sound meter (acou*;timeter) co- 
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ballet dancers a fa\ontG subject: 
the'^e he portraved in oils pastels, 
etching® aquatint*: and al*:o in 
sculptures P31d, X)-137 
'Da.nccr BtndInK Forward* D-137— 8. 
picture D-137 

*The Ballet Class' P-Sld, color pic- 
ture P-Slc 

De Oauile, Charles Andre. See In hides 
Gaulle 

De Geer. Gerard. Daron ( in-13 ) , 

Swedish geolofri'^t, at Uni\crsU> of 
Stockholm icn7-ia2i 
claj 1-7 

Degeneration, in blologj E-450 
parasites P-78 
penguins P-120 
worms '\V-302 

Degradation, <>f land surface H-lSl 
Degree, a *:ubcli\ i«mn or unit 
basi*: of ‘-tandard time T-134— 5 
geonlet^^ G-61 

latitud* ard knj: tinte L-133— 4, 
L 312-13. pictures L-312-13 
Vniperaiurc T 

Degree fn nuj«:lc See »>i ludcT Music, 
tablr of mueirnl ttrnis and forms 
Degrees college nntl nnl\er**Itv l’-400, 
402 404 al'io in Index Abbrc- 
MaUnn*: table 
hon rars drerrec D 43 
De navlllnml, ‘‘Ir GeotTrej fbopn 
l*^j?2) Encli'^h airplane dcs cner 
and manuruturtr born BiuKing- 
hamshirc England undo of loan 
Fontaine and Oiuia de Ha\i3!and 
in 1^20 formed and became todmi- 
cal director of Dc irivllland Air- 
craft Compan\ Ltd noieworthv 
for contnbuilons to both nillitarN 
and ciMllan a\iaiion including the 
Comet firvt jtt air liner in com- 
mercial £or\ ice 

De IlQTllland. Joan See in Index 
Fonulnt Joan 

De nn^lUand. Olicin Marj (bom 191C), 
American atlrrs-? born ToL\(>, 
Japin of British parents, ‘■Istor of 
Joan Fontaine In motion putures 
Since 10'’ > w^n Aradcnn an.ard 
for role in To Each His Oun* 
(1040) and in The Hcirc*:^’ (jo m) , 
also starred Sn ^lold BacK the 
Dawn’ and Snake Pit . on legiti- 
mate s*-age in ‘Romeo and .Tullet* 
and ‘Candida* 

Dehmel (dd'nuZ) Diehard flfd7- 
n20). German Ijnc poet and dram- 
atist, school of Liliencron, called 
a hedoni*:tic Xietz‘=chean; thought 
bj manv the foremost poet of his 
time (‘Michel Michael : ‘Collected 
Works* ‘Selected L'^tters’)' G-SS 
Dehn (ddn), Adolf {\rthnr) (born 
1895) painter and Uthograrher. 
born WaterMlle, Minn ; before 3977 
produced chleflj black and white 
drawings and lithographs then did 
mostly water colors, author of 
^ater Color Painting* and with L 
L Barrett *How to Draw and Print 
Lithographs 

•Spring in Central Park’ P-35, color 
picture P-36 

Dehr'dratcd food P-223-4 
apple A-278 
currant grape C-530 
milk F-223, table M-252 
modern methods F-223 — 4 
pnmitne methods C-4G4 
prune P-424 

word “dehydrated” defined W-64 
Dclanlra (de-y^-nVra), wife of Her- 
cules H-343 

Deimos (dt'mds), Mars’s satellite 
F-284 

Delpliobtis (de-U'd-blis’), son of Pnam 
and Hecuba, brother of Hector in 
Greek mythology; married Helen 
after death of Paris; she later be- 
trayed him to Menelaus. who killed 
him- H-328 

Deira (dd'C-r<i), ancient Vdtigdom m 


England, united with Bcmlcia as 
Korthumbrla 

Dclrdrc (d«r*dru). In ancient Celtic 
myihologv. a beautiful woman 
fated to can*:** misfortune, heroine 
of mo«Jt famous of Ul*’ter c\cle of 
old irl^h talc*: the 'Death of the 
Son^ of ITsnech*. one of Uie ‘Three 
Sorrows of Story -Tciilng* , ba«:ls of 
dramas by Veat** James 

Stephen® and S^mge 1-234 
Dclr rl-Dabrl (d»r tLbu'rc). tcmplo 
at Thebe® picfnrc E-284 
Dr'Km, defined V-523 
DeJong, Meindert (mm'Jtrf dt'-vinii?') 
(bom I'^lO) American writer of 
bool c for children born Wirnim. 
FrifMind pro\ince Xcthcrland*. 
to X* S loip, became citiren 1^21 
(‘Good Luck Duck “^moko abo\o 
the Lane ‘Hurry Home CantU*. 
'Shadraoh The Wlurl on the 
School* lO’ij Newbery modal) 

Do Jiirc(d»* ooYt') a L.itln term moan- 
ing * 1>\ right* rocot'nition '■r a 
nation*** lawful «o\oro1gnly 1-189. 
Sec in Index Law, table of 

legal terms 

Dok'flcram unit in metric *!V®tem 
(A 37** or l M-184 

Dc I\al!» (dl J nth) Jolmnn, Baron 
(i72i-«0) German offieor who 
aided roleni«ts in Rex olutlonary 
War r>-46-7 

Do Kulh. Ill ci*\ CO ml of Chi- 
cago pop 11 708 wire and othrr 
Iron manufacture's. Northorn 3111- 
nots ctate Teacher*- College. ®cone 
of battle In Black Hawk War map 
r-3C 

Dok'amotor. unit In metric *a*stcm 
(*' 0 '* 7 In ) M-184 

Doklxnn. of India Sec in Index Doc- 
can 

Dek'kop, or Peekor. Thomn® (1'707— 
3CJI) nngh*?h dmmatf*?t parnplilct- 
cer poet; pictured London life of 
«hop .and tat cm* collaber.ated with 
Bon .3on«on and other*? CShoe- 
mal cr'** Holldat* 'Old Fortunatu®*). 
Do I\o'ten, Itecloold (3^*9—1020), 
m««fral composer, bom Mlddlctowm 
Conn studied In niirope, founded 
and conducted Washington Sym- 
phonv Orchestra mu'-ic critic for 
Xew Tork publications, composed 
manx comic opera® and ®ongB 
operas 0-39S 

Do IvrnU (7 rif). Panl (born ISOQ), 
author, born Zeeland Mich ; bac- 
teriologist Unl\er®Ux of Michigan 
1912-17; a®®ociate in pathology* 
Rockefeller Institute 1920-22, re- 
signed to write popular accounts of 
great biological and medical dis- 
coxerie® and the men who made 
them (‘Microbe Hunters*; 'Hunger 
Fighters’. *Se\en Iron Men’: ‘Men 
Against Death*, 'Mlu Keep Them 
Allxe''*; 'Health I® Wealth*) 
DclncroK (rfe-fa-7 riru') T:tlg^ne 
(1798— 1SC3). French painter, leader 
of Romantic ®choo1, noted colori®t; 
famed for dramatic hi®torical class- 
ical and oriental paintings and for 
decoraM\c murals (‘Dante and Ver- 
gil’; *Mas®acrc of Chiob*) 
Con®tahIe*s influence C-456 
Deinfleld. E. ai., pen name of Eliza- 
beth M Dashwood (Mrs Arthur 
Paul) (1890-1943), Enginh nov- 
elist. daughter of Mrs Henry* de la 
Pasture, wrote with humorous 
Irony (‘ZellaSeesHerseir; ‘The Way 
Things Are*. 'Turn Back the 
Lea\es’; ‘The ProMncIal Lady in 
America'; ‘Late and Soon*). 
Delago'a Bay, inlet of Indian Ocean 
in Portuguese colony of Moram- 
blque In se Africa; fine harbor. 
Delnino merino, a breed of ®heop ^-138 
I>e la Mare. Walter .Tohn (born 1877), 
Englivh poet and no\ch®t D-47, 


E-382b^ picture D-47 
Dclnmbrc (dt-7(m*br), Jean Baptiste 
Jo*‘eph (1749-1822), French astron- 
omer. constructed tables of the mo- 
tion of Uranii® Jupiter, and Saturn, 
and new solar tables; m 1P03 be- 
came perpetual secretary of the 
mathematical section of the Insti- 
tute of France, his writings include 
a history of a®tronomy 
Delnncl*. yfargarct Made (1857—1915), 
no\cll®t and short-story* writer, 
born AlJeghenx (now part of 
Pittsburgh). Pa. (‘John Ward, 
Preacher’; ‘Old Chester Tales*. 
‘The Kay®’; ‘Xew Friends In Old 
Che‘-tcr 'Vehement Flame’) 

Pe In Knnn'c fr<i-md'), LouJ‘;a (1839- 
190“J) also known under pen name 
of Ouida (tc^’Jp) (from baby sis- 
ter's pronunciation of Loul'^a), 
Kngli®h noxeli®t. romantic, highly 
colored noxcl® C'Fndcr Txxo Flags’, 
‘Held m Bondage’), and children’s 
slorie® (‘The Xdrnberg Stoxe* and 
‘A Png of Flandor^*) 

Pe la Itoche (dt In r6s7i'), 7iaro (born 
P®') Canadian writer, horn To- 
ronto, Ont; known for her series 
of time's about the IVhlteoaK® 
Canadian famllv; series includes 
'Jcalna*. ‘Renn\*s Daughter’, ‘Var- 
iable Winds at Jalna** C-I06a 
Drfaroclip, I'niik real n.ame Hippolytc 
De^aroche (2 797-3850), French 
br®torical and portrait painter 
(‘T)'c Princes in the Tower*) 

Dc Lnral (dC 7a-ia/'), Carl Cnstaf 
Pntrlk (1845-1923), Swedish m- 
\cntor engineer: first built indus- 
trial plant®; after 2877 deaolco 
hlm®eif to Inxentlons; inxenUd ^ 
continuous centrifugal cream sepa- 
rator. the fir®t successful steam tur- 
bine a steam motor, and a flexible 
«-haft for high-®peed turbines 
Derawnrr, or de la Mnrr, til®o de^j'^ 
Mnre, Thomas Vr«f. Bnfon (15* i- 
IClfi), Bpitl®h soldier and adminis- 
trator; colonial gox ernor of Virginia 
(1C09-1F; • D-48 , _ ^ 

Delaware, 2d smallest state of U. 

In Middle Atlantic group: 295 1 SQ 
mi.; pop. 318 OSS; cap Do^er; 
D-47-C0. map’i D-53. 4S, 5 J, 

D-253, 2C5, pictures D-48, 54-5, 5i. 
59 . 

agriculture D-47, 65, 66, 68, 50, pw* 


tnrr D.57 
bird, state D-49 
Capitol, State, picture D-4S 
cities D-5B, 50, map index D-54. 
nUo iM Index names of cities 
Do\er D-125 
Wilmington W-143 
climate D-48. 55 49 
communication D-49 
counties, mop index D-54 


See 


cduca'ion D-58— 9, 50 
ele\atfon D-49 
extent D-47, 49 
Fact Summary D-49-52 
fi®herles D-56, 60 
flag P-130, color picture F-126 
flower, state P-49, color picture 
S-384ii — 

forests D-55: state D-51, map D-^ 
geographic region m which situat^e , 
maps 17-250, 265: Middle Atlantic 
Region U-264-71 
go\emment D-49 „ 

history D-47— 8, 66, 58, 69—60, 51—* 
industries D-56, 58, 60 
land u®e D-49 
motto D-49 

name origin of, and nickname D 
natural features D-47-8, 55, 56, 4 , 
picture D-57 

natural resource^ D-4B, 55, 56, 


lotable persons D-58 
>ccupations D-49 




D-51 
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(Academy award inner for best 
film of 1932) ■ picture M-IH 
De MiUe, Jamei (1837—90), Cana- 
dian novelist and teacher, profes- 
‘-or at Dalhousie Unitersitj 1907 
to 1880 ('Helena’s Household’, ’A 
Stranije JIanuscript Found in aCop- 
per Cylinder’, ’The Dodge Club’). 
Drming, X. M city SO ml n w of 
El Paso; pop 3072, minerals and 
large fields of succa in 7’icinily, 
health resort map X-179 
Democ’mcj, eo\crnment by the peo- 
ple, in its pure form exercl'-ed by 
them directly; in a reprc'-cntativc 
democracy or republic, through 
their chosen representatives. D-63-7 
American Colonies A-216. R-123. 
U-370-1: tonn meetlns, picture 
U-370 

ancient Greece G-198, D-63: from 
Sophists’ ideas G-145: Solon’s 
laws S-233 
Bill of nights B-115 
birth of, in ancient Greece ^-209-10 
compared with Fascism F-44 
dangers .and drawbacks D-65-7 
dictators replace in Europe D-G5-G 
England rise in D-G4-5, M-41. P-67 
France P.293, F-269: Rousseau’s 
influence R-23G 

free clues of Middle .^gcs D-G4 
German Republic (1910-34) G-98 
indiMdu.al freedom 1-115-20, Itcjcr- 
ciicc-Oiitline 1-117-20 
Eatin America D-G5 
oldest living (Iceland) 1-9 
Penn’s contribution P-121 
political parties essential P-3S7 
Roman struggle for freedom D-G3-4 
teachers a basic need E-260 
Teutonic tribes G-14G 
types of D-6G 

United States D-65, U-374-5, C-331 
ncmocrat'ic party (U. S ) P-358, 359, 
.\-lG’ See also fii Index Republican 
party (Jeffersonian) ; Tariff; names 
of presidents 

dbd following C-S37, 

electoral vote, chart P-1085-9 
gee silver f-383, M-18, B-331 
Hayos*TildPn controverffj* H-290-7 
Jackson’*? influence J-2S6 
JofCerson’s principles J-331 
presidents elected. See in Index 
President of the V. S , table 
.*'Ia\er>’ Issue divides D-125 
^'mbol, pi'cfure P-357 
Tammany Society T-9 
tariff policy T-18-19 
Democratic-ltrnnbliran partr f.IefTer- 
sonian) P-358, J-3325-c H-'’53 
Dcm^rili., (de-nidt’rMus) (Mh cen- 
r? _ Greek Philo^onhpr* 

c,allea ’Aristotle of sth century ’’ 
®<y>ed the ”L3iighing 
Pinlosopher.” as Heraciltus was the 
Weeping: Philosopher” 
atomic theorj* A-457 

inM" demon");^ my-s,erious |a: 
clfii by some medieval and 

anc ent writers identified with ruler 
of the underworld -‘‘uiti 

De Molay, Order of, a nonsectarian 
secret organization of voung men 
between the ages of io and % 
founded in 191D at Kansas Cifv’ 
Mo. and named in honor of the 
martyred Jacques de Molay, last 
grand master of the Knights Tem- 
plars. The Order is governed hv a 
Grand Council of Freemasons, and 
the chapters are snonsored bv Jfa- 
sonic bodies: P-283 
Demonstrath e pronoun P-417 
De Morgan. TVilliam (1S3D-1937) 
novelist, born London, England* for 
30 years an artict-potter; known 
for his brilliant blue and green 
glazes; began to write at C5. for 
amusement after illne*^s; excels in 
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RULERS OF DEN-MARK SINCE THE UNION OF KAL.UVR 

DEAMVItK. StTEOnX, AND 
XOItvr4\ 

1397-1 J12 Marearrf anti Eric Vll 
(Erie \ni of S'ticdcn) 

H12-M3n I'nc VII (alone) 
i 1 438- 1 Vt 0 1 m errer n« m] 

1440-1118 amMopherlll 
amntan I 
1481-1S13 John 

1513— 1323 Oin^ftan II (Sweden re* 
roltd and )>cmmes inde* 
pendrnl 1523) 

DENMAUK AND NOnWAY 
1523-1333 Frederick I 
1533-1559 Christian III 
1559-I5B8 Frederick II 


1388-1648 

Chrisiian IV 

1648-1070 

FriMifTick Ifl 

1070-1099 

Clirijiian V 

1699-1730 

Frederick IV 

1730-1746 

Qirivlian 4 I 

1746-1766 

IVexIcrick V 

1766-1784 

Chri«iian VII 

1808-1839 

Fre<Ierirk VI (reyent 1784- 
1803) (Norway annered to 


Swc<ien, 1814) 

1839-1848 

DENMARK 

Clinstian VIII 

I818-1E63 

Frc^lerick ^ H 

1863-1906 

OinNiiin IX 

1906-1912 

Frederick VIU 

1912-1947 

Cliri^tian X 

1947- 

Fretlenck IX 


naturaIne‘‘S of dialogue, his charac- 
ters often more Important tlian plot; 
bo«Jt novcK ’Joseph Variro’, *AIjcc- 
for-Fhorl*. 'Somehow Good' 
Demo^tlirne** (dt-mds't/ie-iu* j ) (about 
353--322 r.c ), mo«?( famous Greek 
orator D-C7. picture D-G7 
place in Creek llteratun G-211 
Drmot'lc writing (Eg>'ptlan) E-285 
Derapicy. William II. (.T.ack Demi»sey) 
(born 1895), boxer, born Mnnassa. 
Colo 

hea^^^\elght champion B-271, pic- 
ture n-271. tabic B-272 
DempHter. Arthur .TefTrey (1660-1950), 
American ph>slclst. born Toronto. 
Canada, to U S 1914, became 
citizen 1916. at Universitv of Chi- 
cago after 1919 

discovers i.sotope of uranium A-462l> 
Dcmutli (d<*-motA), Clinr)r« (1663- 
1935). painter, born Lancaster, Pa ; 
expert draftsman; noted for paint- 
ings^ of fruits, flowers, buildings; 
prcche line, luminous color, om- 
pha«Is on planes; cubistic tcchniouo 
in later work. 

Dem.v (df’-mD, fIzc of paper B-239 
Denain (rft-ndu'). coal-mining and 
Iron-manuf.nciunng town in n. 
France, 6 ml. «-.w, of Valencienno'?; 
pop. 22.299; tictory of French over 
all es under Prince Ewgtne 1712 
Dena 11. or Trnlelk.i. al«o nulf.li.iin, 
native names for Alt. lilcKinlcv. 
Denn'rins a Homan coin of silver 
later one of copper, the ”penn>” of 
the New Tc*^tainent ; 'Meimrius” was 
Latin name given to English pennv; 
hence Its Initial (d.) became .si^ 
for pence. 

Denntured nicolinl A-145 
Denby, Edwin (1870-1929), l.aw-ver 
and (T.ablnet omdal, born Evans- 
vifie Ind ; roerctary of na’i-j- under 
Harding *in<I Coolfdge 1921— ''4 re- 
signed as result of Teapot Dome 
.scand.al.- in Morld War X enlisted 
tnarines as private, rose to major* 
u. S. congrcs«:man 1905-11 ' 

Dendem (<Ic,F<fer-a). Egypt, a tillage 
in Upper Eg.vpt, on the loft bank 
of the Nile opposite Kena: seat of 
the be.’iutiful temple of Athor, built 
m the first century b c. 

Den'drite. a branched process from a 
X-m picture 

Dendrology, science of trees T-18S 

^ of the first magnitude 
In the constellation of Cvgnus S-372 
charts S-377-8. 38X ’ 

Denfeld. Eooi. Emil (bom 1891) US 
m w '«'estboro. Mass.;' 

^ '•O'* II: assistant 
chief Bureau of Naval Personnel 
1945-47; chief of 
naval operations 1947—49. 

Dengue (doip-^d'), disease Al-402 
Denier (de-;ur'), a unit of weight 
for varn«j F-9 >'cient 


Den'Iker, Jmsepli (1652-1916). French 
naturalist and anthropologist, born 
Afatrakhan, nu‘*«ia; wrote 'Races of 
Alan* and other important ethnolog- 
ical and zoologicnl work*!. 

Denikin (rfvfn -;/#*'/. in), Anton (I6T2- 
1917). nu*-*'ian general on general 
staff in early part of World War J; 
after revolution followed Kornilof, 
later becoming antl-BolshevIk Cos- 
sack commander operating beti^een 
Caspian and Black .*-eas 1919: 
W-240-1, R-2S9 

Deii'lm, a heavv, cotton twilled fabric, 
usually colored ; coarser weaves are 
u:;0d for overalls, etc.; finer, for 
draper?' and upholsterj*. Xame 
comes from French town of NImes 
(**5ergc de Xlmes”). 

DenU, ^alnt (sdnf ditt'ts, French 
sdti dt-uc') (Latin D/on.»#Ie»), 
apostle to tJic Cauls (ad. 250?), 
bishop of pari*?, martyr Jjnd 
a patron saint of France; legend 
.s.ays he ran carr?'lng his head 
In his hand after he wn** beheaded 
for Ills faith by order of the Homan 
governor; festival October 9; abbey 
near Paris burial place of many of 
the kings of France. 

DenU, Mniirire (1679-1943), French 
artist. Influenced by Gauguintnoted 
for murals which show influence 
of l.)th-centurj' Italian frc*Jco paint- 
ers; excels in religious art. 
DrnI«on, Georup Taylor (1639—1925), 
Canadian soldier and author, born 
Toronto; important In Canadian 
political life; lieutenant colonel; in 
active military service In 1666 dur- 
ing Fenian raids, and In 1685 during 
Hlcl Hebelllon ('A History of Ca%- 
alrj*’; 'Soldiering in Canada'; 
‘The Struggle for Imperial Unity*; 
‘Fenian Haiti at Fort Erie’). 
Denison, Tex., industrial town 65 mi 
n. of Dallas* In rich farming sec- 
tion; pop. 17,504; railroad shops, 
cotton and flour mills, mattress and 
overall factories: maps T-90, 
U-252-3 

Denison Dam, in Oklahoma and 
Texas, on the Red River, vtaps 
0-371, T-90. See al-so tn ZfidexDam, 
table 

Denison Dni\crslty, at Granville Ohio; 
founded 1831; arts and sciences, 
music,' Air Force ROTC. 

Denmark, one of the three Scandi- 
navian kingdoms of n.w. Europe; 
16,568 sq. mi.; pop. 4,281,275; cap. 
Cooenhagen: D-68-72. S-55. maps 
D-71, E-416. 424, pictures D-6S-9. 
ISe/ercnce-Outliue D-72. For a list of 
rulers of Denmark, see table on 
this page 

agriculture D-68, 70 
bibliography D-72 
Christma«j C-294a-b, 299 
cities D-70, list D-68 
Copenhagen C-472 
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Edinburgh; ni05t of wodf first 
appeared in mapazjncs; highly im- 
aginative, n master of '‘impas- 
Fioned” prose ('ConfeF^iions of an 
English Opium Eater’: ‘Literary 
Reminlscenres*) : E-3S0 
Perain Andre (1860-1954), 

French pamter. born Chatou. 
France; member of Lcs ranvcs, 
later of cubist ffroup; also studied 
classic and medieval art and his 
colors «^how Influence of the Italian 
primitives, especially of Giotto and 
Cimabue, later, ke developed lus 
ovm style which snows rhythm 
and balance In design and variation 
In color tone. 

Derhenr. historic cUy In Daghe^^tnn 
Kepubllc, Russia, on Caspian Sea 
150 mi. n.w of Baku; pop. 27 47G; 
largely Mohammedan map n-267 
Dcrb> (dar’bi or Edward 

George Stanley, 14th enrl of (1799— 
1869). British statesman, cardent 
supporter of Reform Aot of 3 832. 
prime minister 1852. 1556—59, 16CC- 
G5: translated 'Iliad'. 

Derhv, Edward George Stnnlps’, ITth 
earl of (J8C5-1946). English Con- 
sera'atlve leader. Hou^e of Commons 
1892-190G: director general of re- 
cruiting 1915-16; secretary of state 
191C-18, 1922-24; ambassador to 
France 1918-20. 

Derby, Erederlck Arthur Stanley, IGth 
earl of (1841-1908). English states- 
man and colonial administrator; 
held various offices in Di.^^raell and 
Salisbury cabinet"; governor gen- 
eral o! Canada 16S6-03 (as Baron 
Stanley of Preston), 

Derby (ddr'bi). Conn^ to^vn 9 ml. w. 
of >;€w Haven on Housatonlc and 
Naugatuck rivers; pop. 10.259; 
bras® and iron goods, sponge 
rubber: map C-444 
Derbs’ (dar'bt), England, county scat 
of Derby, 120 ml. n.w. of London on 
Denvent River; pop. 141.2G1; china 
and silk manufactures* »nnn B-325 
porcelain P-398, picture p.393 
Derby, or Derbyshire, a n. midland 
county of England, 1012 .cq.mi.; pop. 
826.336; manufacturing, mining, 
agriculture: map E-347 
Derby, the mo.st famous horsc-raclng 
event in England; held annually at 
Epsom Downs, 15 ml. s.w. of Lon- 
don; also, the chief horse-racing 
event in any other country. 

DeHiy (dur'bt or ddr'bi), horse race 
in Kentuckj' L-336 
Derby, Soap Bov S-214 
Derby (cfur'bl) hat. modeled after 
English bowler; first manufactured 
by James Knapp at South Xorwallc, 
Conn., in 1350; origin of name in 
dispute, either coming from Eng- 
land’s earl of Derby, who popu- 
larized style, or from famous Eng- 
lish horse race. Sec also in Judex 
Bowler 

Derbyshire. County of England. See 
in Index Derby 

*De Re Metallica’, by Georgius Agri- 
cola, translated into EnglNh bj- 
Mr. and Mrs. Herbert Hoover: 
2-351 

wo^odcut from 1556 edition, picture 

Derennes (de-ren*), Charles (1882- 
1930), French writer, noted for de- 
tailed descriptions of animal life 
(‘Life of the Bat'). 

De Resrke. See in Index Reszke 
Derraapfera (der-mcp'ftr-d), an order 
of insects consisting of the earwigs 
I-160fl 

Dermes'tid, a skin-devouring beetle 
B-107 

Dermis, or derm, the inner layer of 
the skin S-192— 3 


Permop'torrt, an order of mammals 
consisting of the flying lemur. 
Domiot Mac MuFroupb (1110?— 71), 
Irish ruler, king of Leinster, pivot 
of first English Intervention In Ire- 
land (1135-71); dethroned because 
he had carried off another chief- 
tain s wife; sought aid of Ilcnrj* II; 
compiled ‘Book of Leinster*. 

Dcrne (rftr’nd). or Derna, coa.st city 
In Libya; honey, bananas, wool, 
corn: pop 15.218: mop A-4C 
Marines hoist American flag (1B05) 
M-97fl 

D#*ronic, Nlro!n*i-DcnIs (1731—91?), 
called Derome the Younger, most 
important of French famlb* of book- 
binders. his work was uneven, but 
best is highly prized by collectors; 
developed dcntelle (face-work style 
of gilding), hhs nephew, Alexis 
ricrrc Bradel. called Bradcl-Dcromc 
the nidcr. succeeded him. 

Derrick, a boom or frame rigged with 
jiullojs for lifting heavy weights. 
Sec also in Index Crane 
oil well P-171, picfiirca K-14, T-95, 
C-40, N-2SG. 0-376 
sulfur field, pte/nre S-447 
Derringer, a pistol of large bore with 
a short Imirel F-80 
DorrN. a plant, the source of rotenono 
1-164 

Derr.v, N’orthorn Ireland. See in In^ 
dex Londonderry 

Dcrnta (do-ro'ffi), small village In 
Italy, 9 mi. s. of Perugia, famous 
for maloUca ware. 

DcmUIi, a member of Mohammedan 
religious fraternity living In a mon- 
astery or wandering as a beggar; 
others Include howling dervishes, 
and whirling, or dancing, dorvhhcs. 
Derwent River. In Cumberland, Eng- 
land. flows Into Irl"h Sea; e.xpands 
Into Derwentwater. a small oval 
lake in s. Cumberland noted for Its 
Scenic charm 

Wordsworth's birthplace on W-198 
Do Snlmtn. Victor (bom 1892), Italian 
composer and conductor, born 
Trieste, Italy; director. La Scala 
Opera, Milan. Italy; guest con- 
ductor, Pittsburgh Symphony, 1948. 
Dc«arKue« (dd-rdr/)'), Gerard (1593- 
1 G 02 ), French nmtixemaiician. born 
Lyons, France; helped to found 
modern geometrj'; developed Desar- 
gucs theorem of Involutions and 
transversals. 

De Saufy, Alfred (1870-1949), British 
bookbinder, born Gibraltar; Jived 
in U. S. 1923-35; B-241 
Descartes (dd-kdrt'), KenC* (159C- 
1650), French philosopher and 
mathematician: founder of Carte- 
sian system and of analytic gcom- 
etrj'; called “father of modern phi- 
losophy'* because he established 
principles from which modern ra- 
tionalism sprang: author of the 
famed declaration Coffito, erf/o sum 
(I think, therefore I e:cist) 
analytic geometrj* G-G5 
experiment with air A-7e, pictures 
A-70 

theorj* of mind E-245 
Voltaire ridicules philosophy V-523 
'Descent of Man, The’, book bj* Darwin 
D-20 

Deschanel (dd-sIid-neD, Pan! Eug^no 
Louis (185C— 1922), French states- 
man. orator, and writer; Liberal 
leader; president of France 1920. 
Deschutes (dd-s7*|/t') River, Ore., rises 
In Cascade Mtfi.; flows n. 250 mi. 
to Columbia River: maps 0-408, 
417, U-307 

Descriptive wrltloy W-3105-11. SIS, 
D-27 

Desdemonn (dee-dd-m5'ng), heroin© 
of Shakespeare’s ‘Othello' 0-427 


Dp Sellncoiirt, Tlogh. Sec in indez 
Seilncourt 

Dc‘.eret (derV-rct), State of, name 
given by Mormon.s to their settle- 
ment in present Utah: one of nick- 
names of Utah; U-410, F-130l> 
Desert candle. See in Index Eremurus 
Deiiertlon. In marriage M-101& 
Deserts, dry wastG.s D-73-73b, map 
D-730 

Africa A-37, S-14-16. maps A-41-2, 
D-73a, S-14, pictures S-15-16 
animals A-28C, D-73a, M-342, R-261; 
adclnx S-16; birds, color 7 Jictnrc 
B-1C8; camel C-50-3, pictures 
C-51-C; jerboa R-77: lizards 
I.,-283-4, picture L-283; ostrich, 
or camel bird 0-4265—7, picture 
0-42Cb; rats, picture A-250b; 
securing and saving water A-250c 
Arabia A-284, 285-6. maps A-285 
Arizona, picture n-213: Painted 
De."0rt A-344, N-38a, map A-352, 
yilcturc K-38a 

Asia A-410, 414. maps A-411-12, 
406-7, D-73a 
Astrakhan, Russia A-426 
Australia A-479, maps A-488, 477-8, 
D-7Sa 

causes C-350, D-731) 

Chile C-249, 251, 252, maps A-S31, 


climate D-73, 735 
Death Valley D-2C. maps C-26, 35, 
pictures C-37. D-2G 
Egypt E-270, tiinp E-271 
Europe, map E-420 
Gobi M-342-3, mnp C-259 
“Great American” U-201, F-38 
India 1-55, map A-406-7 
Iran 1-222, map A-406-7 
irrigation 1-251, A-390, D-73b 
LIb.van L-218, E-270, map E-271, 
pteturf L-C19 

life In D-73b. cofor picture B-212; 
Arabia A-28G-7. pictures A-286-7; 
nomads D-73b, X.242-242b, pw- 
turcs X-242a-b 
mirage M-C94 

mountain and river systems E-183 
North America, maps D-73a, N--4&- 
6 

Nubian, mnp E-271 
oases. Sec in Index Oasis 
Russia R-201 

Sahara S-14-16, map S-14, pictures 
S-15-1C 

savannas may border G-168b 
soil D-73a, S-231, maj) S-230 
South America, maps T>-7Sa, S-255-6 
steppes border G-1G9 
transportation S-16: automobile 

S-16, picttirc S-16; camel C-50-3 
Turkestan T-21S-14 ^ 

United States U-255, 299-300. P-26, 
A-S44, T710P5 N-246, C-26, pictures 
C-37, E-213, D-26, color picture 
U-249 

Vegetation D-73a, S-16, U-300, coior 
pictures P-200, A-47: acacia A-5; 
adaptation P-297, color picture 
P-290; cactus C-9-10, pictures 
X-51, E-213, color pictures C-ll- 
12; date palm D-20; guayule 
G-222c-d; mesquite M-175, picture 
E-213; sagebrush S-14, color pic- 
ture P-290 

wells A-390, D-73a, picture S-16 
Desert forrnrlam X-65 
Desert tortoise, picture T-158 
De Seversky, Alexander P, See iu 

dex Severskj' j - 

Dcsiderlo da Settlgnnno C^^d-cc-ari re- 
6 dd sdt-td^npa’nb) (142S-64), 1^1' 
Ian sculptor in marble, wood, snn 
terra cotta S-78b 
‘Laughing Boy*, picture S-78b 
Deside’rius, last king of the Lombards 
(ruled 756-774) ; hostile to Ch&rle- 
magne when latter repudiated ms 
wife, Desiderius’ daughter; 
ported claims of Charlemagne ^ 


Key: cdpe, dt, far, fast, w'hcit, fflll; tn^, yet, fim, th^re; fee, bit; rdw, won, fdr, ndt, dp; cure, bflt, rjfde, fvU, burn; out; 
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Denferon, or deuton, in physics A-462Cy 
464, tabic A-460 

Dentcronomy {<ff7-/rr-6n'6-mn. the 
oth bnok of the Bible; contains last 
injunction of Mo^cs to the Jews and 
the account of his death 
Deufon. See in Index Deiiteron 
Pent'ich (doicfi), Babctte (bom 1^95), 
poet, born New York City; 
married A\'rahm Yarmollnsky with 
whom she translated Hu^sian and 
German poetrj’; her own poem*: in- 
clude 'Banners'. 'Honey Out of the 
Rock*. Tire for the Nii;ht*; 'One 
Part Love’ novel *Ma*5k of Silenu'*’ 
'Heroes of the Kalevala’ S-410 
Dent^chl.and, Dentschlnnd OT»er Alle«*, 
German national «nntt N-42 
De Aalera f r-f7-b*r'a ), Kamon 
td'niun) (born 1852) Irl«h politi- 
cal leader D-76-7, I-2S01/. picture 
D-77 


De Tnlols (dc ta'hrd’). NInelle, Dame 
(Mrs Arthur B Connell) (born 
1695). English dancer, teacher, 
choreographer, and ballet director, 
born Ireland, debut in London 1914. 
later soloist with Diachilev Ballet; 
her ballet schcol. cstabll'-hed In 
London 1991. dc‘velope<i Into the 
Sadler's tVclls Ballet. B-2Sn 
Defalcation of enrrenry, reduction of 
legal value of a currency, usually 
by reducing the amount of gold 
represented b\ th#^ mnnetarv* unit 
in r. S (1903) M-3o9. R-207-8 
DerplopcrR and dcreloplni:, in photog- 
raphy P-213-15. 221 
Developmental psychology, or genetic 
P«iycholog5' P-427(i 

Deventer (dd'vMi-tcr). Xethcrland®. 
quaint old town on Ij'fsol River; 
pop 44 . 059 ; famous for “Deventer 
koek.** a honey cake map B-lll 
DeVere, Aubrey Thomn« (1814-1902), 
Irish poet inspired by Greek spirit 
and by Irish legends; wrote devo- 
tional ver«e of high order ('Iri«h 
Odes*: 'Legende of St Patrick*; 
•legends of the Saxon Saint«*), 
Deverenx, James P. S. (born l‘^04). 
U.S. Marine Corps officer, born'^'a^h- 
Ington. D. C ; joined marine* a« a 
private in 1923. retired 1?4«; elected 
congressman from Marvland 1950 
defense of Wake Island W-2 
Deverenx, Kobert. Sec tn Index E'sex 
Devers, Jacob L. (born 1587). U S.Army 
offi cer, bom York, Pa.; graduated 
West Point 1909; commander U.S. 
armored forces 1941-43; Allied 
deputy commander In Mediter- 
1943-44; chief of 
Allied forces in\ading s. France 
chief of U.S. Annv 
field forces 194 6-49; retired. 

®cvl (dd-tC), in Hindu mythology, 
Siva*s wife; dual nature, one gentle, 
one violent; when gentle, known as 
Devi, or Rhambha. Hindu Venus; 
when turbulent, as Durga or Kali .a 
Black Goddess of murder, death, 
plague, and the patroness of thugs. 
Devia'tlon, of compass C-429 
Defll, in Christian and Jewish 
theologry, a fallen angel or evil 
spirit, especially Lucifer or Satan 
Faust legends F-45 
Job J-S56 

'Paradise Lost' M-259-60 
witchcraft and W-179-80 
Devil chasers, Xew Guinea, picture 
M-35 

Devilfish, or sea devil, name applied 
to various marine animals 
giant squid 0-338, 337, S-359, pfe- 
ture 0-337 
ray S-190 

Devil grass Q-1, piefure Q-1 
DeviJ-in-a-busli, a flower. See in 
Index Xigella 

Derille, Henri £.tlenne Sainte-Cloire. 


See in Index SaInte-CIatrc Dcville, 
Henri f:t!enne 

Dctll’s .\d\ocntc, popular name for 
Promoter of Uic Faith, an ecclesi- 
astic of the Roman Catholic church, 
who, during process of canonization, 
must offer all possible objection* 
against the candidate for sainlhr»od. 
Sec aho in Index Canonization 
Devir* niblr B-137 

Devil's ronehlior^e, or rovebectle 
B-108, pfcftires D-106 
Dr\ i!*s-dnrii!ng-nee<IIe. Sec in Index 
Dragonfly 

Devir*. Illclu'ny, In Organ Pipe Cactus 
Xational Monument. AHz X-36 
I)e\ir*. IMand. in Atlantic. 30 mi off 
coa*t of French Guiana G-223, vsap 
G-223 

De\IU Ijikc, XD city on hike of 
*ame name 6o rnl w of Grand 
Fork* pop fi427; acrlculture. 
dairying and mining state ‘^chonj 
for deaf tunp^ X-2S2. 289, 1'-2j 2 
Devils I-nhe, salt lake In North D.^kota 
X-281. maps X-282. 289 
Devir*-paln(l»rn*‘h. Sec in Index 
Hawkuei d 

Devlin ro<<tpIIe National Monument, in 
California X-33, tnap X-18 
DevU'<^ rearhor».e, a mantis M-81, 
pictures M-81, X-53 
Detlt«i Toner National Monument, In 
Wjomlng X-33, map N-18, ptett/rc 
W-321 

Devil vror«.blper«», varlou* barbarian 
peoples who worship the de\il on 
the theory that the powers of evil 
mu«t be placated. c«pfcially, the 
Yezldls. a people of Kurdi.*tan. 
Devine. Eduard Tlioma* (!«G7-1945). 
sociologist and educator, born 
Union. Iowa; editor Charities, later 
r/jc Surrer/. 1«97-1D2C ('The Nor- 
mal Life*: 'Social Work'). 

De VInne <«/#’ viM'iu’), Tlieodore Low 
(1826-I9It). printer, born Stam- 
ford, Conn.; Improved technique for 
fine pro**\\ork: fought for simpli- 
fied typeface*; designed Renner 
type; helped design Century Ro- 
man; De Vinne type named for him; 
wrote S books on printing. 
Devolution, War of (1C07-C5), waged 
by Loui« XIV of France for pos- 
session of Franche-Colnte and part 
of the Spanish Netherlands. He 
claimed territory in name of his 
wife. Maria Theresa, daughter of 
Philip IV of Spain, although she had 
renounced her rights at lime of her 
marriage, Louis insisted that under 
the old law of Brabant, property of 
a deceased father “devolves'* to the 
children of the first marriage, that 
is. to Maria Therc*a rather than to 
CHiarles II of Spain. War halted by 
intervention of triple alliance of 
England. Sweden, and Holland. By 
the peace of Alx-Ia-Chapelle 
( 166 S). France retained captured 
towns Charleroi and Lille but gave 
Franche-Comtr* back to Spain. 
Dev'on, or Devon^lilre, county In s,w. 
peninsula of England; 2612 sq. mi.; 
pop. 793.293; contains granite table- 
land of Dartmoor; dairying, agricul- 
ture. mining. fi«heries; cap, Exeter; 
E-348, mep E-347 
dam and mill, picture D-6 
Dartmoor, picture E-350 
folk tales S-4l3 

Devon, breed of cattle; cows and bulls 
rather small; oxen grow to great 
size and are prized for work: C-146 
Devo’nlan period, in geologv* ( of 
Fishes) G-59. P-406n. F-i07-8, dia- 
prams G-52, 58, picture P-406b 
table G-57 

Dcv'onport. England, fortified port on 
promontory In s.w, Devon ; part 
of Plj-mouth; militarj’ and naval 


station; large dockyard and naval 
arsenal: map B-325 

Dev'onsblrr, Ellrabrlh, duchess of 
(1759-1824), one of the two beau- 
tiful dnche‘-*es of Devonshire 
painted by Gainsborough; Eliza- 
helh'.* portrait was the famou« 
“Stolen Duche.vs.** lo*t 25 years. 

Deron*?i!re, Spencer Compton Cav- 
endUh, 6th duke of (1S33-1905), 
English statesman, prominent in 
Victorian era; a Liberal but op- 
P 0 *-cd Gladstone’s Home Rule pol- 
icy; leader of Liberal Unionists. 

Devonshire, Victor Chrlvtinu Wflliaro 
Cnvendlsh, 9tli duke of (1665-1935), 
nephew of 6th duke: was 17 years 
In Hnu*e of Commons b*.'fore suc- 
c»''’ding to title and va*t estates; 
ua* treasurer of His Majesty’s 
household, financial .'ecretaiy* to the 
trea'-ury. .and civil lord of the Ad- 
miraltv. governor general of Can- 
ada 1916-21; colonial secretary 
1922-24 

Dei on'wltlrr, county in England. See 
in Index Devon 

De Veto, Bernard Augu«tine (bom 
1897). writer, bom in Ogden, Utah; 
taught English at Northwestern 
University (1922-27) and Harvard 
(1929-36) : editor 'The Ea*y Chair*. 
IIarp*'r’8 Maaasinc, after 1935; edi- 
tor, Tkc Saturday Hcvicic of LiterC' 
ivre 1936-35 (’The Writer's Hand- 
book*; 'Mark Twain's America*; 
•The Year of Decision; 1S4G’; 
'Acro«s the Wide Missouri*. Pulitzer 
prize 1947). 

De Vrle* (dc Hugo (1548- 

3935). Dutch botanist; professor 
University of Amsterdam; Inaupi* 
rated plan for .studying evolution 
and developed mutation theorj*: 
E-452 , 

Dew. moisture conden.*ed from air 
D-77 


fog distinguished F-192 
measuring dew point H-461 

Deunr, PIr Jnme« ( 1S42-*1923), born 
in Pcotland. professor of natural 
philosophy, Cambridge Unlvereity: 
profe**or of chemistry, Royal In- 
stitution of London; joint inventor 
of “corrlite** with Sir Frederick 
Abel; best known for work on 
liquefaction of gases, and re- 
searches on temperatures near tnj 
absolute zero; produced liquiQ 
oxygen in quantity; invented De- 
war flask, original thermos botlie. 

Dewberry B-202 
hybrids R-76 

Dewdney. Edgnr (1633—1916). Cana- 
dian civil engineer and statesman, 
born Devonshire. England: came to 
British Columbia 1859 where he 
became a surveyor; 1S®1 lieutenant 
governor of the Northwest Terri- 
tories; IS 89-92 minister of the in- 
terior; 1892-97 lieutenant governor 
of British Columbia. 

De Wet (dii vet*). Christiaan Rudolpn 
(1854-1922), Boer general, com- 
mander. Orange Free Slate 
In South African War (1699-190-.) : 
led rebellion against South African 
government at outbreak of war m 
1914: defeated, imprisoned for six 


months 

Boer War B-220 

Dewey, Charles 31elville ( 1649 — 193<), 
landscape painter, bom Lowvuie. 
N. Y.; favored early morning ana 
evening effects; highly indiviaual 
and poetic. 

Denej, George (1637—1917), 

naml commander in Spanlsn- 
Ainerican War D-77, S-324 
grave N-16b 

Dewey, John (1659-1952). philosopher. 

psj’Chologist, and educator, born 
Burlington. Vt.; put his theories 
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DICK 

Piclv, originated DicU test for 
scarJet fever. 

Dick, Sir Wiiliam Keld (bom 1679), 
British sculptor, born Glasgow, 
Scotland; member of Royal Acad- 
emy of Arts (Kitchener Memorial 
Chapel for St. Paul's Cathedral; 
bust of King George V), 

DIcK'clhscl. a bunting B'35o 
Dickens. Charle** (1612-70), Cngllsh 
novelist D-83-*6, pictures D-83-5 
American visits D-84l>— 5, 86 
bookplate, pictuie B-247 
hooks about D-86 

characters, picttirca D-84, 84b-5, 

E-SSOl?.* origin D-84, 8-3o 
children's literature L-274 
'Cricket on the Hearth’ C-512 
influence on no\eI K-311 
Dickey, Herbert Spencer (1876—1948), 
explorer and phvsiclan bom High- 
land Falls, N. Y, {‘Orinoco Folk*; 
‘My Jungle Book') 

Orinoco River 0-424rZ 
DicMiison, KmlD (l&JO-SC), poet, bom 
Amherst, Mass., a recluse all her 
life, published almost nothing, lyrics 
published after her death aroused 
attention because of tlmpliclty, 
originality of expression, and poign- 
ancy of feeling ('Poems for Youth’; 
•Bolts of Melody’): A-230 
Dickinson, C, Lowes (1662—1932), 
English essayist, philosopher, and 
tia\eler, son of artist Lowe^ Dick- 
inson; critic of politics and civilUa- 
tion, clear, brilliant sD*ie (‘Greek 
View of Life* , ‘Letters from John 
Chinaman' ; 'Appearances' ; ‘The 
International Anarchy'). 

Dickinson, John (1702-1808), patriot 
pamphleteer, "Penman of the Revo- 
lution"; born Talbot County, Md.; 
had great influence which waned 
when he oppo.'^ed Declaration of 
Independence, ^\rote first draft of 
Articles of Confederation; signed 
United States Constitution for 
Delaware; helped found Dickinson 
College; 0-58, 60, R-122 
Dickinson, John (1762-1869), English 
inventor and stationer in London; 
invented a machine to make card- 
hoard and a paper called Dickin- 
son thread paper 

cylinder papermaking machine P-68b 
Dlckhmon, N.D., City 92 mi n.w, of 
Bismarck; pop. 7469; livestock and 
wheat shipping, lignite coal mining; 
State Teachers College; maps 
X-288, U-252 

Dickinson College, at Carlisle, Pa.; 

founded 1773; arts and sciences. 
Dicklon nheat, picture W'-llC 
Dick'see, Sir ITrancls (Trank) (1853- 
1928), English painter; president 
Royal Academy 1924—28; won suc- 
cess with ‘Harmony’ and other 
paintings of romantic sentiment 
and academic form; also painted 
many landscapes and notable por- 
traits of women. 

Dlck^ec, Margaret Isabel (1856—1903), 
English painter 

‘The Child Handel’, picture P-249 
DIekson, M’HIiam (1769—1646), Cana- 
dian lawyer, soldier, and colonizer, 
born Dumfries, Scotland; came to 
Canada in 1792; .«erved in Canadian 
militia in TVar of 1B12; 1815 ap- 
pointed to Legislative Council of 
Upper Canada; 1827-36 engaged In 
colonization of Dumfries township. 
Upper Canada. 

Dicotyledons (d?-7.*dt-f-le'(Idnc), also 
dIcots (.dVkdts), plants with two- 
lohed seeds 5-98, P-292, T-185, 
Jie/erence~Outline B-2GS 
Dictating machine D-87-8, picture 
D-87 

Dictatorship D-88— 9 
ancient D-88 


Caesar C-14 
Cmcinnatus C-309 
Roman plebeians admitted to R-X84 
force, basis of 'W-211 
modern D-88— 9, D-C8, E-435— 6, 
G-146 

conununlcallon control C-424d 
foreign trade methods 1-196 
Latin America L-114. S-278 
Dlc’tlonnry R-88c-i? 

Assyrian picture L-181 
Dr Johnson’s J-3GJ. R-88/ 

Noah ‘Webster’s W-83-4. R-BB/ 
sample entry, picture R-B8/ 
selected list R-SBp 
DIc'togrnph D-89 
Dldac'tlc poctrj P-337 
Diderot ldt-tlr6'>, DenU (1713-84)» 
bnlitant. witty, versatile, and pro- 
lific writer and critic, editor of first 
French encyclopedia, philosopher 
of inaierinlism, exerted great in- 
fluence on thought of his day. 
R-SSd-c. L-I83 

DidRcitn. -see in Index Trachymeno 
Dido (di'dd), or UlU'aa, legendary 
t,arthaginian uucen 
Aeneas and A-20 
founds Carthage C-129 
Dtdot (dC-ddi, scholarly family of 
French prlnterfe and puhUshers. 
greate«:t since the Estiennes; 
founded bj Fnin^^oU (1629-1757), 
hi*? sou I’rttn^olti Atubrotne (I7o0— 
1604) first Used xellum paper; 
Ilenfi (1765-1852) designed micro- 
scopic types, Ticrre <l7t>l-I©50) 
pub/ished beautiful editions of 
French and Latin classics, I'irmln 
(1764-183G) invented stereotyping; 
Ambrose Tlrmln (1790—1876), fa- 
mous as collector of old manu- 
scripts, brought the family's pub- 
lishing business to Its peal;. 
DidrIk<ion,Dabe. See in Index Zaharlas 
Die, a metal swmp or mold, pfcfurcs 
T-149. A.507 
coinmaking M-292 
screw rolling T-lSo 
.choemaking, pfefines S-1C4-5 
tea‘»poon making, picture S-187 
thread cutting T-153 
wire making W-103, D-78, pictures 
W.162 

zinc used In casting Z-353 
Diedrlchs (dO'drlKs), Otto yon (1843- 
1918), German admir.al. remem- 
bered for attempt (frustrated by 
firmnes'? of Comdr. George Dewey 
and a British admiral) to Ignore 
Dew'cy’s blockade of Manila 
(1898X, 

DIepuefios (rfe-d-^icdirpGs), Indian 
tribe of Yuman stock In xvlio^e 
territory* in s, California was estab. 
Hshed San Diego Mission, whence 
their name. 

Dielectric, substance that resists elec- 
tric spark discharges E-298 
in electric condensers E-306 
Dielman, Frederick (1B47— 19S5), 
American artist, born Hanover, 
Germany; noted for genre, histori- 
cal. and mural paintings; designed 
mosaic panels *Laxv’ and ‘History’ 
in Congressional Library. 

Dieppe (de-cp‘), seaport and summer 
resort of n, France on English 
Channel. 105 mi. n.w. of Pans; pop. 
20.877; destroyed by English and 
Dutcli 1694; occupied by Ger- 
mans 1S70-71 and in 1040, liberated 
by Allies 1944: maps P-259, E-426 
Dies (dfc), Martin (bom 1901), 
lawyer, tJ.S. congres'^man, born 
Colorado, Tex.; member of the 
United States House of Repre- 
Een(aC/vcs 1031—44; chairman of 
House committee to investigate Un- 
American activities 1938-44. 

Diesel ifWzdJ'i, Budolt (2838-2913), 
German engineer, born Pans, 


DIGESTION 

France; invented diesel engine; 
D-90 

Diesel engine D-89-90, 1*186, diagram 
D-B9 

airplane motor A-lOO 
buses use B-364 

locomotives, diosel-electric L-290-1, 
D-89-90, R-64, pictures L-200-1, 
U-266 

road grader, picture A-501 
Ehip'5 use S-166, D-90 
submarine engine S-436 
trucks, use In T-195, picture T-195 
Zeppelins B-31 

DIch Irac {dVCz Vr^) ("day of 
wrath”), name generally given to 
a 13th-century hymn on the Last 
Judgment, used In PvOman Catholic 
church Hturg>'. 

Dieskaii, Ludwig August, Baron 
(1701-07), German soldier, born 
Saxony; joined French army and 
In 1753 sent to Canada as com- 
mander In chief of French colonial 
troops, defeated and taken prisoner 
by English at Lake George. N.Y. 
Dleslerweg (dC'stCr-var:), Friedrich 
Adolf tvniiolm (1790-16GC). Ger- 
man educator and author; follower 
of Pestalozzi; .‘^tressed value of 
self-acUxlty m education. 

Diet F-211, chait F-311. See also in 
Index Pood 
disease and D-1Q4 

Diet, a formal assembly or meeting: 
name often applied to legislative 
avsemblies of central and n. Euro- 
pean countries; also the formal 
meeting .of councilors of Holy Ro- 
man Empire 
Bonn (1949) G-102 
Frankfort F-278, G-97 
Spines (1529) R-92 
Worms (1521) L-352 
Dieting fade, warning H-SOS 
Dicfrich (dCtriK), !Mnrlene (boro 
1904), actress, born Berlin, Ger- 
many; to U.S. 19JU after fuccess in 
Gorman motion picture. 'Blue 
Angel’ (‘Shanghai Express’; *Song 
of Song.s’; ‘De*?tr>' Rides Again’; 
'A Foreign Affair’). 

Dieirioh of Btrri, name under whteh 
Thcodoric the Great appears in the 
‘Xibeiungenllcd’ and other heroic 
German legends. 

DifTerence, In subtraction, tabic 
S-4395 

DIQ'er<*nce‘», of opinion 
Franklin’s policy C-460 
Din’erentinl. a device which produces 
multiple motions from one motion 
Or combine'? motions into one 
automobile A-523— 4, diaffratns A-5Z4 
nKrerendnl blood counf B-210 
Dlfferentlnl valoulu* C-18c 
DlfTerentbil psychology I-llS 
DlfTractlon, bending of radiant energy 
raj's when pa'^^Ingan obstacle 
X rays X-3S0, S*334 
Diffraction grating spectroscope S-332 
DifTuge reflection of light Ij- 229— 30 
Diffusion, mixing of liquids or gases 
when brought into contact 
atomic power, materials, dlai;ru?rt 
A-46S 

'Dlge*.t’, of Justinian J-367 
Digestion D-90-2, diaprarns D-90— lb* 
See also in Index Alimentary canal 
controlled by hormones and sj'm- 
pathetlc nerves F-245, D-9la 
earthworm E-197 
emotions affect E-S40& 
enzymes E-388-9, table E-S89 
glands aid G-llB, D-91b-2, diafframs 
D-91. 91o; liver L-277; pancreas 
H-426, diagram H-425 
hjgiene: Importance of chewing 
D-90, H-303; water drinking H-S03 
nutritive reflexes R-90 
stomach S-400-1, diagram S-400 
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cate; tran-^parent ^reen variety cut 
as gem; also colorless, gray, yellow. 
Diorama, the repre'^entation of a 
scene, usually for use in museums 
and exposUions, in which back- 
ground is a painting and fore- 
ground is three-dimensional: com- 
position is arranged so that the two 
blend together and give appearance 
of reality 

primitive man, color pictures M-67— 8 
Dl’orltc. a very hard Igneous rock 
composed chiefly of feldspar and 
hornblende M-266 

geological classification. Sec in 
Index Rock, fable 
use in ancient Eg>‘Pt^n;28_2 
Dioscoridcs (di-ds-bdr'i rtt-), Dc- 
danlus (1st century a.d.), Greek 
physician, born Anazarbus. Cilicia; 
as'physiclan to Homan armies, col- 
lected information on plants in 
many countries (‘De ^fatcria Medi- 
ca’ for 15 centuries the authority 
in botany and medicine). 

Dioscuri (.di-vS-UiVri), “Sons of Zeu«,” 
name gi\en to Ca^stor and Pollux. 
Dip, in geology, term used to denote 
inclination of strata of rocks. 

Dip. of compass needle, deviation 
from horizontal caused by align- 
ment Pith magnetic lines of force 
turning to or from horizontal, espe- 
cially near the magnetic poles. Sec 
also tn Index Dipping needle 
Diplilheria (di/-f/ic'n-a), a conta- 
gious disease 
bacilli, picture D -102 
control H-30a, pictoorapJi H-309 
mode of infection D-102 
serum theranv S-103-4 
vaccine V-433o 

DlplofVocus, prehistoric reptile H-113, 
picture P-406C 
Diplomatic frcrilce D-93 
papal P-66 

United State" U-SSS-S, D-93: 
salaries, tabic U-357 
niplopocla (di^pldp'o-dn). In zoologj*. 

Hcference-Outlinc 2-3C4 
Dipole.^, in solutions S-235 
Dipper, See in Index Big Dipper; 
Little Dipper 

Dipper, or water otitel, a perching 
bird of the family CincUdQe about 
the size of a robin wdth slaty gra 3 * 
plumage and short square tail 
which it carries erect like a wren; 
frequents rapid stream*: and lakes 
of Old and Xew Tforld dipping and 
diving into water for it." food; the 
species found in theRocky Mountain 
region is Cinc/ns mcxiconiij nnicolor, 
nipper dredge D-142 
Dipping needle, a magnetic needle 
used for measuring the direction of 
the lines of magnetism of the earth 
at different place*- ; It i" similar to 
a compass but turns about a hori- 
zontal axl" instead of a vertical 
one. See also in Indrx Dip 
Dipping ^at, for dipping cattle C-147, 
picture C-146 

Dipro'todon, extinct giant marsupial 
allied to kangaroo; fossils in 
tralia; size of rhinoceros. 
Dipsaeaceae. See <ii Index Teasel 
family 

Dip'tcro. an order of two-winged in- 
sects; includes all insects that are 
properly termed files — common flies, 
gnats, mosquitoes: I-I60a 
Dirac Paul Adrien :^Iauric€ 

(bom 1902), English phj-sicist- 
professor of mathematics Cam- 
bridge University after 1932 ; 
shared 1933 Xobel prize in phj'sics 
with Schrodinger (‘Principles of 
Quantum Mechanics’) ; P-236 
ether, a mathematical concept E-400 
Direct-bj’-mail advertising A-24-5 
Direct-color photography. Sec in 
Index Color photography 


Direct current E-290— 1 
alternating changed to n-36, 37, 38, 
44 

rule concerning direction E-297 
Direct demoerncj D-06 
Directional gjro, In aviation A-93, 93 
Direction lliidcrs, in I'adio 11-39 
aircraft. Sec tn Indn Aviation. 
tabic of terms 

Directions, D-64-101, diagrams D-94- 
5 

compass C-427-9, P-94-5 
stars show*, diagram A-429 
Dlrectolrc and Revolution, style in fur- 
niture, (able 1-178 
Director 

antiaircraft gun." A-397 
DIrcctomte, Interlocking M-360 
Directory, French, committee of 5 
which held executive power In 
France 1795-99. succeeding the 
Convention F-205 

appoints Kapoleon commander X-7 
Napoleon overthrows N-8 
Tallevrand as mlni‘*lor T-8 
•X r 7j Affair X-332 
Direct primary P-410 
Progrc"si\c" favor T-4 
Dlrednwa. a city of Ethiopia; pop. 

20,000- map E-402 
Dirigible (dir'i-f/i-b*/). a balloon that 
can be steered B-20, 30-3, 34. 36. 
Sec also in Index Airship 
pUnhIed .\merlean Veteran*,, organiz.i- 
tion founded for \eterans of %\’orid 
■NVar I. now open to all U. S 
veterans injured In war duty . char- 
tered by Congrc«s as oflicial voice 
of disabled veterans, prime objec- 
tive is rehabilitation and care of 
such veterans, national headquar- 
ters. Cincinnati. Ohio: P-98 
DU.ncchnrlde (di-5db*u-r!d), any of 
several sugars having the formula 
(CtillsOii) and differing in struc- 
ture of molecule; all can bo split 
into two simple sugar*^ (monosac- 
charides) : S-446 

D1 .*'n]Jo, Mlchncl Vincent (bom 3908), 
U.S. government offlclal, born New 
York City; mayor of Toledo. Ohio, 
1947-51; director, Olflce of Price 
Stabilization 1050-52. 
DUnppointment. Cape, n. headland of 
Columbia River mouth in Wa'^hing- 
ton; named by Capt, dohn Mcares 
In 1788 when he searched In vain 
for the hidden mouth of the river; 
maps W-44, U-252 
Disarmament. See in Index Anna- 
monts, limitation of 
Disarmament Commission, United 
Nations U-240b 

Disciples, of Jesus A-275, J-340 
Disciples of Christ, often called Camp- 
bcJJitcs, Christian rellglou" denom- 
ination, founded in early 19th cen- 
tury in U. S. by Thomas and .-Vl^x- 
ander Campbell; seek restoration 
of apostolic Christianity. 

Discipline ot children. Scc in Index 
Child training 

‘Discobolus*. See irt Jncleor ‘Discus 
Thrower' 

Discord, in color C-394, 395, color 
picture C-395 

Discor'dia, in Roman mythologj*. god- 
dess of discord, corresponding to 
Greek Eris T-lPO 
Discount, bank P-144b 
rediscount system F-60 
•Discovery', Captain Scott’s ship S-66, 
picture S'152 

'Discovery', Henry Hudson*s ship 
H-437 

'Discovery*, name of one of ships in 
W'hich first Jamestown colonists 
sailed to America J-293 
DI^^cu", a circular plate of ."tone or 
metal used by ancient Greeks in 
gj'mnastics; modem discus is of 


wood weighted in center and en- 
circled by metal ring; weight, 4 Jb*-., 
G^f: oz. ; under Amateur Athletic 
Union rule", discus is thrown from 
8 U-2'- in. cirtle (changed from 
7 ft. circle in 1915) 
throwing T-163, picinres T-162. 

0-381: world record, tabic T-161 
•DImcus Thrower*, or ‘Discobolus*, 
statue by Myron. Greek sculptor 
from Eleulherao in Boeotia G-204, 
picturr E-444 

Disease D-102— 5, piefttres D-102— 4, 
Sec also in Index Infectious dis- 
ease."; Medicine and surgery; and 
specific diseases by name, as 
Anthra.x. Beriberi, Dii>htheria, eta 
allergic di^ea.'-e A-170 
biological warfare B-14, A-382 
Black Death B-203 
brain B-283 
carriers D-102 

flea (bubonic plague and typhus) 
F-142 

fi.v (typhoid, tuberculosis, and 
dj>enterj'> P-188 

louse (tvphiis) 1-164: control, pir- 
iifre D-103 

mosquito (malaria, yellow fever, 
and sleeping sickness) M-400-3, 
P-56 

tfei: (spotted fever) .S-348 
tsetse fly (African sleeping slck- 
nes") T-202-3, picture T-203 
cattle C-147, M-250b 
causes D-lOl-4, M-165 
contagious D-102: control, picto^ 
graph H-309; prevention H-308, 
C-454a 

deficiency D-104, v-494-8 
diagnosis M-164 

ductless gland disorders H'424-6 
epidemic" D-101 

germ D-103-4: bacteria B-13-14; 
Ehrlich’s work E-268; Koch's work 
K-C4; Lister’s work A-266; Pas- 
teur’s work P-96; protozoa P-423 
heart H-314 
hereditary H-348 

Infectious D-101~4: serum therapy 
S-103-4 

mental Illness. Sec in Index Mental 
Illness 

parasitic P-77, 78; hookworm H-419, 
\V-303 

plant. See in Index Plant disease" 
prevention: antitoxins and serums 
A-268-9; hygiene H-SOO-7, pic- 
tures H-300-1. 307; mental hy- 
giene H-310, M-172-3; public 

health services H-308-10, C-454- 
454a, piefof/raph H-309; vaccines 
V-433-433d. picfurcs V-433-43Sd; 
vitamins V-494— 8 

relation to; contaminated water 
■U'-72; defectl\e teeth D-72 
treatment of M-164-5, picture 
M-164a, /?r/crc7icc-Ouf/i«c P-246 
virus V-493, L-224a-b 
vitamin deficiency V-494-8, D-104 
Dishcloth gonrd G-144 
DNhwnvhlng, camp methods C-63 
Dlsirioate of hodium. or nalcr gla!»H 
F-226 

Disinfecting wounds F-96b— 7, A-265, 
266. See also in 7»idcx Antiseptics: 
Fumigation 

Disk harrow, farm implement, pictures 
A-61, P-26 

Disk plow P-32l~2, picture P-322 
Dismal Swamp, marsh 30 mb by 10 
mi. in s.e. Virginia, extending into 
North Carolina; partly -reclaimed: 
maps V-480, 487, N-275 
peat bog P-108 

Dlsmas, Saint, the “good thief,” cruci- 
fied alongside Christ; patron saint 
of the condemned; not mentioneti 
by name in the accounts of me 
crucifixion in Matt, xx^dj, Mark xv: 
according to tradition, his faith won 
Christ’s promi"e of salvation. ^ 


Ke> : cdpe, dt, far, fast, wh(it, fffU; me, yet, ftm, th^re; ice, bit; row, won, for, not, dp; cure, but, rj/de, full, buim; out; 
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Dixie IliKliwny, popular name for 
two north-to-south highways be- 
ginning at Sault Ste. Marie. Mich., 
and terminating in Florida. The 
“east” route goes through Saginaw, 
Detroit. Cincinnati, Asheville, Sa- 
vannah to Miami: the '‘west" route 
through St. Joseph, Indianapolis, 
Louisville, Chattanooga to Jackson- 
ville. In addition, the Di-xie Bee 
Line Route goes from Chicago to 
Nashville. Tenn.. and the Dixie 
Overland Highway from San Diego, 
Calif., to Savannah. Ga. 

*DI\niu(le’, French airship B-34 
DI\on, Jeremlnh (died 1777), English 
surveyor vho helped fix ^lason and 
Dixon’.*; line M-123 
Di.xnn, TliomaH ( 18G4-19 IG) . novelist 
and plajWN'right. born Shelby. N C. 
(‘The Leopard’s Spots’; ‘The Clans- 
man'). 

DKon, 111., city on Rock River, 98 mi. 
w. of Chicago; pop. 11,523; shoes, 
■wire screen, dairy products, ce- 
ment: viap 1-36 

DljarbnUIr (de-j/di'-bd-^czr*). also 
Dlynrbekir (de- 2 /Hr-bc-/:i;r' ) , Tur- 
key, town on Tigris River about 
200 mi. n.e. of Aleppo; pop. 45,495; 
silk goods, gold and silver filigree 
work: 7nap9 A-40G, T-215 
Djakarta. Indonesia. See in Index 
J akarta 

DJorba, or Jerba (^tr’b<i). Island be- 
longing to Tunisia, olT e. coast, in 
Gulf of Gabes; about 16 mi. long by 
16 ini. wide; pop. 59,331; olive oil 
and dates exported; in Greek and 
Roman geography, the lotus-eaters’ 
island. 

Djibouti, or Jibuti chief 

port and capital of French Somali- 
land. in n.e. Africa; pjp. ii.Jou: 
E-402, mops E-402, A-46, A-285 
Djokjakarta (f/d/:-i/a-7:ur'/a), Indone- 
sia, city In s.-ccntral Java; pop. 
600 , 000 : mops B-202, A-407. pic- 
ture J-327 

DJoser, or Zoser, king of EgjTit 
(2700 B.C.) E-279 

Dmitri (dnic'frc), or Dcmelrins 
(d^-me'fn'-us), Russian pretender 
who appeared 1G03 and took name 
of heir to the throne, who had been 
secretly killed by the usurping C2ar 
Boris Gudenov; reigned ably until 
his murder (1C06); followed by a 
series of less able “false Dmitris”: 
R-285 

Dnepropetrovsk (d'i:i/e-pro-pyd- 

trofsk'), Ru*!sia. formerly Lknicr- 
Inoslav (2/£-7;df-cr-en-d-s/a/'), trade 
city in the Uleraine near site of 
great dam on Dnieper River, 230 
mi. n.e. of Odessa; pop. 500,000; 
iron and steel products, flour; tim- 
ber depot: maps R-267, E-417 
dam, picture R-290 
Dnieper^ (ue'per), Russian Dnepr 
(d'npc'pV), large navigable river 
of w. Ru.ssia; rises s.e. of Smolensk 
and flows se. and s.w. 1410 mi. to 
Black Sea; fisheries: maps R-269. 
E-417, 419, B-204 
Cossacks C-489 
early commerce R-284 
Dnieper Dam, in Russia, on Dnieper 
River, 200 miles from its mouth, be- 
tween Dnepropetrovsk and Zaporo- 
zhe, Ukraine; concrete dam with 3 
locks; generates 900,000 h.p.; con- 
struction directed by American en- 
gineers and cost about $110,000,- 
000; blown up by Russians 1941 in 
retreat from Germans who repaired 
dam but destroyed it again 1943; 
rebuilt 1947; picture R-290. See also 
In J7tdex Dam, table 
Dniester (uee'ter), Russian Dnestr 
(d'npes'tV), river of s.e. Europe; 
rises in Carpathian Mts., flows s.e. 


865 mi. to Black Sea; rich In fish: 
77iaps R-259, D-16, E-417, 410 
Donne College, at Crete, Neb.; Con- 
gregational; established 1872; lib- 
eral arts 

Dobbin. MnJor, In Wllliani Makepeace 
Thackeray’s ‘Vanity Fair', lifelong 
friend of George Osborne and 
patient suitor of Osborne's widow, 
Amelia, whom he finally marries. 
Dobb.v, in W'c.aving F-7 
Dobell (do^hiV), Bertram (1812— 
1914), English book.‘'eller and 
poet, born Battle, England: ar- 
ranged publication of James Thom- 
son’s 'The City of Dreadful Night’; 
Identified and edited poetry of 
Thom.as Traherne 

Diiberelner (dM'^^-n-^tr), .Tolinnn 
IVolfgniig (1780-18 19), German 
chemist, born near Hof. Bavaria; 
invented Ddberelner's lamp. Ignited 
by action of hydrogen on platinum 
sponge and widely used before prev- 
alence of sulfur match; dis- 
covered furfural; in chemistry, 
classified similar elemont.s in groups 
of three (Dbbcrclner’s triads) 
Do'horman pInKclier, a smooth-coated 
muscular dog. color picture D-llCa, 
tabic D-II 80 
war service D-llOa 
Doblc, J. rrnnk (born 188.8). author 
and educator born LlvcO.ak County, 
Tex . profo*'‘»or of EngU.sh, Univer- 
sity of Texas lO.'i.'l— 47 , popular, 
authoritative legends of Soulliwcst 
(’Coronado’s Children'; ‘Tales of 
the Mustang.s’: ’The Longhorn.s*). 
Dobruju ido^bro'oa), farming district 
In s e Europe on Black Sea . area 
9000 sq ml * R-253, 254, B-350 
Dolmon, Austin (1810-J921), English 
poet and essayist; light satire, and 
graceful treatment of artificial 
French verse forms (‘Proverbs in 
Porcelain’; ‘Old “World Idylls’; ‘At 
the Sign of the Lyre*) 
quoted W-190l> 

Dock, coarse weedy herbs comprising 
the genus Rumex of the buckwheat 
family; from 2 to 4 ft. high with 
small greenish flowers in panicles; 
leave.s long and lanco-shaped: color 
picture F-180 

Dock, space for a ship between two 
adjoining piers or wharve*?; in 
America often called a ***=llp’'; al®o 
nn enclosed space for ships, ■vvitJi 
gates to maintain desired water 
level regardless of tides; pir/urc 5 
H-264, 2C5, S-149. Sec also in Index 
Harbors and ports 
dry dock H-265 

floating drj' dock, pictures H-264, 
N-93 

modern equipment, picture N-182 
Saint John, New Brunswick, extreme 
tides, pictures T-131 
wet dock H-264, L-277; London. 

England, picture H-265 
Doctor, a university degree U-400 
origin U-404 

Doctor, mcdicnl. See in Index Medi- 
cine and surger>'; Physician 
DoctorfiRli, a fish of the genus Tcu- 
this, with kiiifeiikc movable spine 
on each side of tall; also known as 
surgeonfish, lancet, barberfish, or 
tang; lives In ■warm seas, 

Dod'der, a leafless parasitic plant In- 
troduced into U. S. from Europe 
■with clover seeds; now a rapidly 
growing pest: P-80, picture P-294 
Doddridge, rhilip (1702-51), English 
nonconformist clergyman and 
hymn writer; wrote 400 hymns; 
distributed Bibles to the poor. 
Dodeeaticse ido-dCh-Q-nes') (Greek 
for "12 islands”), group chiefly in 
s.e. Aegean Sea off Turkey ; now 
numbers 14 instead of 12 main Is- 


lands, including Rhodes, Cos, and 
Ca.stelrosso; 1035 sq. mi.; pop. 112,- 
C7C; ceded by Turkey to Italy 1924; 
ceded by Italy to Greece 1947: maps 
B-23, G-189 

Dodge, Crnrc Iloadley (1856—1914), 
social •vvorker, born New York City; 
organized (188 4) the Industrial 
Education Association for the in- 
troduction of indu*=trlal education 
jnto public schools; helped to found 
Teachers College of Columbia Uni- 
ver.*:ity 1889; worked for many 
years with Y.W.C.A, 

Dodge. Grenville Mellen (1831-1916), 
civil engineer and Union general 
in Civil War. born Danvers. Mass.; 
chief engineer Union Pacific Rail- 
road 18CG-70; Republican represen- 
tative from Iowa 1807—69: (f!-228 

Dodge, Mary Mape«» (1831—1905), 
editor and writer for children, born 
New York City; editor of St. Ki(h~ 
alas; wrote ‘Ilans Brinker, or The 
Silver Skates’ ; ‘The Land of Pluck': 


Dodge bn'l, a game, picture G-Sb 
Dodge City, Kan., city on Arkansas 
River. I'iO ml, w. of Wichita; pop. 
11,262; railroad .‘•hops; flour milling, 
creameries; renowned frontier tovvai 
of early days: map K-10 
Doclgpon, ChnrloR Liitwidge. See in 
Index Carroll, Lewis 
Do'do, an extinct bird D-109, picture 
D-109 


Dodo'na, Grccco, city of ancient oracle 
D-G2, map G-107 

Dodn'ley, Robert (1703-64). Engll«h 
author and publicber ('Select Col- 
lection of Old Plays’; 'The Mu^e In 
Livery’); suggc'stcd. published, and 
helped finance Johnson’s dictionary. 

Doe, John, Sec in Index John Doe 

Doe. female of doer, antelope, bare, 
rabbit, kangaroo, and most other 
animals who«e male Is called buck. 

DocnItz, Knrl (born 1891), German 
submarine expert; made com- 
mander in chief of German na\T 
1913; succeeding Hitler, was Fueh- 
rer May 1945 ; sentenced to 10 years 
imprisonment for war crimes 1940. 

Docrlng, IVilllnm von Kggers (born 
1917), chemist, born Fort Worth. 
Tex.; became chemistry in‘'truc- 
tor Columbia University 1943; with 
Robert Burns Woodward, in 1914, 
first to synthc'jize quinine. 

Dog. Sec lU Index Nautical terms, 
table 

Dog D-110-20, piciui'cs D-110-17, 
color pictures D-111— 1Gb, table'* 
D-118-19. See also in Index dogs 
toy name 

American ICennel Club D-1-0: 
breeds and standards, tabic 
D-118-19 

ancestor.s and relatives D-110, 11", 
120, pictures D-116r7— 17 
armor for, picture A-376 
behavior and habits D-110, 116 c— a 
bodv and life processes D-116c7, pic- 
ture D-llOb 
book*? about H-392 
breeding D-110, 120 




care as pet D-110, 117, pictures 
P-182a, D-ll6d; Boy Scouts learn 
first aid for, picture H-443; fleas, 
extermination of F-142 
domestication D-llO; American In- 
dians I-lOBc 

draft animal D-110, pfettires D-llOa.* 
Belgium, pictxirc B-113; Eskimo 
E-394, D-110, picture D-HOa; sled 
dog of the north D-110, pictures 
D-llOa, P-350a, P-386 
experiment on reflex R-90 
eve. picture E-461 
field trials D-120 


Key; cape, dt, far, fast, 'W’hpt, fflll; 
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Domed mountains E-187, diagram 
E-189 

Donienlchlno Zani- 

plerc (1581-1641), Italian painter, 
pupil of the Carracci; excelled in 
religious frescoes; one of earliest 
landscape painters ('Communion of 
St. Jerome'; ‘Scourging of St An- 
drew’; ‘The Guardian Angel’). 
Domenico, Saint. See in Index 
Dominic, Saint 

Dome of the Hoclc, also called Mo‘*qae 
of Omar, Jerusalem, built over rock 
supposed by Jens to be scene of the 
«jacnfice of Isaac and, by Moham- 
medans, of the Prophet’s ascension; 
J-336, picture A-415 
Donie^'«iny Book, or Doomsdnj Book, 
'U’llliam I's statistical record of 
England W-137, E-360 
Domestic animnN. See also i)i Index 
Pets and their care; Poultry; and 
names of animals listed below 
alpaca A-176 
a*:s A-424— 5 

bee B-93-6, pictures B-93-6, 98, 

color picture B-97 

buffalo, Indian B-341, picture B-341 
camel C-50-3, pictures C-51— 2 
cat C-135— 6L, pictures C-135-135a, 
136-136a 

cattle C-141-7, pictures C-141-141h, 
143-6 

dog D-110-20, pictures D-110-17, 
color pictures D-lll-l6t^, table 
D-118-19 

elephant E-327-8, picture E-327 
goat G-128-9, pictures G-128 
guinea pig G-228a, picture G-228n 
historj' of domestication 
American Indians I-108c, L-285 
ancient beginnings C-325, M-66, 69, 
T-170(i, B-6a, picture C-326, color 
picture M-68 

beasts of burden C-327, T-lTOd; 
cattle C-141; horse H-428; llama 
L-286, picture Ii-285 
hog H-402— 4, picture H-403 
horse H-428-9. pictures H-428-428d. 

/-/, table H-428C 
llama L-285, picture L.285 
mule H-428/j-i, picture H-428/; 
ostrich 0-427 

reindeer R-97, pictures R-97 
sheep S-136-8. pictures S-136-7 
silkworm S-181-S, pictures S-181-4 
yak T-333 
zehu Z-350 

Domestic architecture. Sec in Index 
Architecture, subhead domestic- 
Shelter 

Dome«tic science. See i?i Index Home 
economics 


Domestic short hair cat C-136, pirturci 
C-135-135a, 136. See also in Indcj 
Cat, table 

Domestic system. See in Index Home 
work, industrial 

Dom’ett. Alfred (1811-87). Englfcl 
poet and colonial statesman; 
a friend of Robert Browning; prime 
minister of Xew Zealand 1 862—71 
(‘Ranolf and Amohia’). 


Domical groined 
A-312 


Tault, In architecture 


Dominant, in heredity H-344 dia- 
grams H-345 
traits in man H-347-8 
Dominant, in music. See in Index 
Music, table of musical terms and 
forms 


Dominguez, Francisco Atanasio, 18th- 
century Spanish missionary’ and ex- 
plorer 

explorations U-409, map U-378 
Dominic {dom*i-nik), or Domenico 
(c/o-md'«e-7:d). Saint (1170-1221), 
Spanish priest, founder of Domini- 
can Order of Preaching Prlars; 
festival Aug. 3; buried at Bologna'. 
Diimiuica (d6m-i-ne7.n). island, a 
British emony, in Windward Islands 


group, West Indies; belueen Guade- 
loupe and Martinique; lO". «‘f| ml.; 
pep. 47,624; cap Roseau; limes, 
bananas, oranges coconut'-, cacao, 
bay oil, vanilla - maps W-9Ga, X-251 
Domin'lcal letters. In calendar, table 
C-23 

Domlnir.in College of Snn Rnfnel, at 
.San Rafael. Calif ; Roman Catho- 
lic. for women, founded 1915. arts 
and fccicnces; coeducational grad- 
uate school 

Dominican neptibllc, forinerlv Santo 
Domingo, the eastern two thirds of 
the i'^land of Hispaniola area 
19.125 sq ml : pop 2 133.872; 
cap Ciudad Trujillo D-123-5, maps 
W-96-9Ca. X-251, pfctiirc.s D-123-4 
buiial place of Columbus C-419 
Cortez in C-ISS 

flag F-138, ro/or picture F-136 
literature L-127 
products D-123, map X-267 
relationships to tontinent. maps 
N-245-6. 248, 250-1. 267-8 
U S and D-124-5. R-222. G-1B3 
Cnl\erslt>. first In America L-107 
Dominicans, or Black FrlnrK M-35G 
InquKltlon 1-151 

Dominion Dn3,c.alled also Canada Day 
or Confederation Dnv, in Canada 
F-59 

Dominion of Canada. See fn Index 
Canada 

Dominions. British. B-31D, 320, C-3D0 
Statute of Westminster B-319, E-371 
Dominoes, the name of several games 
played w'ith small oblong pieces 
of ivory, bone, wood, or cardboard, 
the faces of which are evenly dl- 
^ Ided Into two spaces, each of which 
Is cither blank or bears from 1 to fi 
dots; the most common of the games 
is plaj'cd by “matching” dots 
children playing, pictuic G-8/ 
Domitian (d6-mfs/t'«n> (a.D. 31-9C), 
Roman emperor (aj). fil-OC), mur- 
dered for his cruelties; the Apostle 
John was banished to Patinos prob- 
ably during his reign: R-187 
Epictetus banished E-390 
persecutes Christians C-301 
Dorn Pedro 1 and II. See fn Index 
Pedro I and If 

Domremj -la-Pucelle (ddn-rd-mf’-Zd- 
pu-sCVy, Milage In n e France 
birthplace of Joan of Arc J-355 
Don (d6n), a Spanish title of respect; 
derlycd from Latin dominus, ‘‘a 
lord”; name also applied to masters 
^d fellows at English universltie'=. 
For names preceded by Don, such 
as Don Carlos, stc fn Index 
Individual names such as Carlos 
Donnhl Duck, cartoon character, color 
pictures M-427, 428, 429 
Donnldfion, JeR*>e Monroe (bom 1883), 
public ofnclal, born near Shelbywilie, 
111.; from job as letter carrier in 
1908, advanced to the position of 
y^Jted_ States postmaster general 

Donatello (dd-na-fdf'/o) (138G7-14G6), 
Florentine sculptor whose works 
are supreme expression of spirit of 
the early Renaissance S-78a-b 
‘Gattamelata’, statue S-78a-&. pfe- 
(lire S-78C? 

Saint Peter, statue, picfnre P-165 
silking gallery, in cathedral of 
Florence S-78li 

Donation of Constantine C-456 
Donntl’s (dO-na'tis) comet, discov- 
ered by Giovanni Donatl, 1858; 45,- 
000,000 mi. long by 10.000,000 wide; 
last seen in 1859. 

Doncaster, city In Yorkshire, England. 
30 ml. s. of York betw’een river Don 
and river Trent; pop. 81,896; coal 
mining, locomotive works; Roman 
and Norman remains; map B-325 
Doiick, Adriaen Van der. See in Index 
Van der Donck, Adriaen 


Donegal (don-t-«7p/'), Ireland, extreme 
n.w. county of I«Jland of Ireland; 
1803 sq, ml.; pop. 131,530; cap. Lif- 
ford; agriculture, ii'^heric;, woolen 
manufactures; map 1-227 
Donelson, Bmllj, White Hou«e hosted 
for President Jackson W-127 
Donets tdOn'ii^ts) Kiver, in s. Rus- 
sia. flow’s s c. G70 ml. to join Don 
River: maps R-207, E-417 
minerals of basin R-277, U-233 
Dongan, Tliomn** (1G34-1715), In«h 
soldier, born Castletown, Kildare 
County; British governor of New’ 
York colony. 1G82-8S. a tolerant 
Roman Catholic, he did much to 
de\rlop the colony; later became 
earl of Limerick; >r-214 
'Don GIo\nnn!* (ddn pd-ran'iit'), Mo- 
zart's opera, of wliicli Don Gio- 
vanni (Don Juan) I*? hero; fir.'-t pre- 
sented at Prague 1787. 

Don'gola lenther, sheepskin or goat- 
sl:ln tanned to resemble French 
kid; in\ented by James Kent. GIov- 
ersville. N. Y.: L-150 
Doniphan, Alexander William (1808— 
R7), soldier; born Mason County, 
Ky ; led Missouri troops in the 
Mexican War. 

Donizetti (d6~nl't~s^t’tc) . Gaetano 
{1797-1848), Italian composer; 
wrote more than 50 operas; com- 
pO'>od fluent, melodiou** w’orks 
i-apldly and sensed the dramatic 
and comic; most popular operas 
arc ‘Lucia di Lammermoor’, *La 
Fille du Rf'giment’, ‘Don Pa'*quale’. 
*jyEIl«ir d'Amore' 

‘Lucia di Lammermoor*, ^tory 0-391 
Don’Jon, of castle C-1S4, picture C-133 
Don Jimn (/itcnii), or Don Glotnnni 
(po^vdn'nf), profligate hero of 
Spanish legend; subject of man) 
works of art, including Mozart's 
opera ‘Don Giovanni' and Byion's 
poem ‘Don Juan*. 

Donke.v. Sec fa Index Ass 
Donnaj (Jo-u^'), Charles Mnnrice 
(18.39-1945), French dramatl'^t and 
essayist; wrote of social problems 
In whimsical and witty style: bril- 
liant memoirs; elected to French 
Academy 1907. 

Donn-Bj'rne, Brian Oswald. See ill 
Index Byrne, Donn 
Donne (dibl), John (1373-1631), 
greatest poet of metaphysical 
school, born London, England; Ro- 
man Catholic in youth, converted 
to Church of England; became fa- 
mous as Anglican preacher; dean of 
St. Paul’s 1621-31. Early poetr>* 
lyrical, middle period intellectual, 
later religious; poetry almost for- 
gotten In 18th. 19th centuries, but 
influential in 20th (‘Songs and 
Sonets’, ‘Elegies’. ‘Satyres’. 

Poems’; prose — 'De\otions’) : E-378 
Donnelly, Igimtius (1831— 1901 ), writer 
and political leader, bom Phila- 
delphia. Pa.; U. S. congressman 
from Minnesota 18C3— 69; wrote 
‘Great Cryptogram*, trj’ing to prove 
Bacon wrote Shakespeare’s works. 
Donner party, party of emigrants to 
California led by George Donner, 
who were snowed in fn Sierras in 
1846-47 and underwent terrible suf- 
fering; three rescue parties were 
sent to their camp (on what is no^ 
Lake Donner) but onlj' 45 in the 
party of 87 persons were saved; 
U-409 

Don’nj’brook, a part of the city of 
Dublin; famous for its annual 
started 1204, notorious for 
and licentiousness, abolished 1855. 
Dono'rn, Pa., borough 35 mi. s- of 
Pittsburgh on Monongahela 
in agricultural region; pop. 12,180? 
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DOVEKIE 


led military cnglneerine; spent 4 
years in Siberia for socialistic ac- 
Uvilies; work often unpolished and 
morbid, but forceful and shows 
keen understanding of poor and 
waj ward (’Crime and Punish- 
ment’, ’The Brotliers Karamazov’; 
‘The Possessed’) R-2D5, N-Sll 
po't/tan, AJa„ trade center 96 ml se. 
of Montgomery'; pop. 21,554; lum- 
ber. cotton, fertilizer: viaps A-127, 
U-253 

Bothehoys (do’flnVbotz) TlaU, in 
Charles Dickens’ 'Xlcholas Nlck- 
leby* a badly managed boarding 
school run by Wackford Squeers 
where Nicholas v.as assibiant. 

Dou, Gerard, See m liulcs Douw, 
Gerard 

Douai (do-c'), manufacturing town In 
n France, IS mi s of Lille; pop. 
SS.SQO; captured by Germans (n 
1914 and in 1940: nicp5 B-lll, 
i:-425 

Bouanmont (do-5-»n5»i*), fortified 
hill and \illage near Verdun V-451 
Bonaj Bible, or Bouni Bible (both 
pronounced do'u or do-d') B-135 
Bouble ba«i«, ba«58 viol, or contrabass# 
a musical instrument V-476, dta- 
prom M-468b, pichirr M-471 
BoubIe-cre«>ted hummingbird H«.444 
Boubledaj, Abner <1619— 95’), U S, 
Army officer, bom Ball«:ton Spa. 
N. of Huguenot descent; grad- 
uated V’est Point IS 42; major gen- 
eral in Cixil War; retired with rank 
of colonel in 1ST3; buried in Arling- 
ton National Ccmctei'x*; picture 
B-70 

baseball B-70 

Bonble entry ncconntlng B-230 
Bouble image. In optics S-100, picture 
S-99 

Bouble liability, of bank stockholders 
B-47 

Bouble refraction, of light by crystals, 
the breaking up of a beam of un- 
polarlzed light into two polarized 
beams* picture I/-235 
Bouble sail, m chemistry 
alum A-lSl 

Bouble stars S-370, A-442 
Boublet, a false gem with a genuine 
top J-347 

Boublet, a garment worn bv men 
about 1600-1750 D-145 
Boublet, a lens P-222 
Bouble vision E-4S2 
Boubloon', a gold coin of Uruguav, 
historical value about $17,50; also 
old Spanish com formerly worth 
about $15. 

Boublurcs, In bookbinding B-24S 
Boubt, Klver of, BraziL Sec in Index 
Roosevelt River 
Boubtlng Thomas A-275 
Bough, bread B-295-6 
“Doughboy.” slang term for American 
soldier in M'orld tVar 1; origin of 
term unknown, 

Bougherty, Benls J., Cardinal ( 1665 - 
1951), Roman Catholic prelate 
born Ashland. Pa.; was first 
American bishop of Philippine 
Islands; archbishop of Philadelphia 
after 191S; created cardinal 1921. 
Dougherty, Paul (1877-1947). painter 
born Brooklyn, N. Y., brother of 
TValter Hampden; known for ma- 
rines which portray the sea in both 
calm and storm (‘Land and Sea’; 
*Sun and Mist’; ‘Storm Quiet’). 
Dougherty, 'Walter Hampden. Sec in 
Index Hampden, Walter 
Doughty (dcm'ti), Sir Arthur George 
(1860—1936), Canadian historian 
and arebUist, born Maidenhead, 
Berlishire, England; went to C^an- 
ada 1SS6 (‘Quebec of Yesteryear*; 
‘Canada and Its Provinces', edited 
with Adam Shorit). 


Doughty, Charles Montagu (1843— 
1920), British traveler, poet, and 
FCientist; became lifelong student 
of geology', archaeology, and Eng- 
lish of Chaucer and Spenser; lived 
for many years among Arabs 
('Travels m Arabia Deserta' ; ‘Dawn 
In Britain’, epic In G volumes). 
Bonghty, Thomas (179S— 1856), pio- 
neer in American landscape paint- 
ing; bom Philadelphia, Pa ; self- 
taught works characterized by pre- 
dominance of brown tones and .‘^oft 
luminosity; member of Hudson 
River School 

Doug'in*;, a Scottish family famous In 
history, song, and legend. An carl 
of Douglas fell fighting against 
“Hotspur" Percy at Otterburn 
(1388) Douglas of Lochlexen v.as 
jailer of Mary, queen of Scots 
(15G7-6S). 

Dougins. Dnrid (1796-1834). botanist, 
bom Scone Scotland explored in 
California. Oregon and British Co- 
lumbia from 1823 to 1832. Tho 
Douglas fir and several plants 
named in his honor. Killed In 
Hawaiian Islands 

Dougin**. Donald W. (bom 1692). en- 
gineer and aircraft manufacturer, 
bom Brooklyn. N. T.; with Glenn 
L. ^fartln Co. 1915-20, in 1920 
founded Douglas Co. incorporated 
as Douglas Aircraft Co in 1928. 
Botigini*. Sir James (1280-1330), no- 
ble of famous Scottish family; 
knoun as "the Good’ and aI*^o as 
"Black Douglas’’ (because of his 
frequent raids on Cnglith border) 
friend of Bruce B-332 
Dougins. Sir James (1603—77). Cana- 
dian statesman, bom British Gui- 
ana; governor of Vancouver Island 
1651-63 and goxernor of Briti‘*h 
Columbia 1S53-C4; founded In 
1S43. on present site of Victoria, 
B C., the first Hudson’s Bay Com- 
pany post on Vancouxer Island; 
knoxm for wise administration. 
Dougin*, Lloyd Cnssel (1677-1951), 
author and clergyman, born (Colum- 
bia City. Ind.; 1903 ordained Luth- 
eran minister; 1929 began writing 
novels on spiritual regeneration in 
moOern living (’Magnificent Obses- 
sion'; ‘Green Light’; 'Disputed Pas- 
sage' ; 'The Robe’ ; *Blg Fisherman’ ) . 
Dongla*. Norman (1865—1952), Eng- 
lish noxelist and essayist, born In 
Austria of ScotUsb ancestry'; de- 
voted second 12 years of life to 
music, next 12 to diplomatic sen ice, 
next 12 to mx’estlgations in geology', 
zoology', and archaeology'; at 4S be- 
gan to xsrite (’South Wind’; 'They 
Went'; 'Old Calabria’; ‘Goodbve to 
Western Culture’; ‘Looking Back’). 
Donghas, Stephen Arnold (1813-61), 
American statesman D -125 
debates with Lincoln L-251-2, L-245 
Kansas-Xebraska Act K-17 
slax-ery' amendment proposed C-3S3 
Douglas. 171111301 Orville (born 1698), 
laxvyer and educator, born ilalne, 
Minn.; taught law at Columbia 
Unix'ersity 1925-28; at Yale 1926- 
39; chairman Securities and Ex- 
change Commission 1936-39; ap- 
pointed associate justice U. S. Su- 
preme Court 1939. 

Doaglfls, Alaska, town of s e , on 
Douglas Island opposite Juneau; 
pop 099; salmon cannery and iron 
foundry’: -map A-135 
Douglas, Arlz, city in s.e. corner, 
on Mexican border, just n. of Agua 
Prieta. Mexico; pop. 9442; copper 
smelting: maps A-353, U-252 
Dougins, capital of Isle of Man; pop. 

20.233: map B-32o 
Douglas, Mount, in s. Montana, just n. 


of Yelloxx'stone Park (11,200 ft-), 
map M-374 

Douglas fir, ex'ergreen tree {Pseudo^ 
tsuga taxifoha) of pine family’, 
sometimes called Douglas spruce. 
Pyramid-shaped croxvm; leaves 
blue-green, -t in, to in. long, 
txxo white bands on underside 
Cone®, drooping with prominent 
bracts, grow to 3^ in. Wood red- 
broxx'n to yellow-bronm ; also known 
In lumber trade as larch, fir, Oregon 
pine. Tree named for David Doug- 
has* F-72, pictures F-239c^ I/-343, 
tahie W'-186li 

spruce budworm control F-239 

DoUgIa<;s, Andrew E. (bom 1S67), 
climatologist and astronomer, bom 
'ivindsor, Vt. ; director of Steward 
Obscrx*.atory and professor of as- 
tronomy at Unlx’crsity of Arizona 
since 1915; studied prehistoric tree 
rings (‘Climatic Cycles and Tree 
Groxvth’) 

tree ring records D-152 

Douglass, rrederlck. real name Freder- 
ick Augustus Washington Bailey 
(1817'^-95). Negro antislavery ora- 
tor and journalist, bom near Easton, 
Md ; once a slax'e, long chief leader 
of American Negroes 
quoted U-380 

Douglas spruce. See t» Index Douglas 
fir 

Douglas squirrel S-359b 

Bouliet ido’Ct), Ouilio (1669-1930). 
Italian general who adx'ocated 
"lightning war’’ (German Bhfr- 
7.*Me^) with empha^'is upon swift 
and ruthless u«e of air power to 
crush resistance; author of 'll 
Dominlo dell'aria’ (The Dominion 
of the Air). 

DouIJiobors, Russian religious sect. 
Sec in Index Dukhohors 

Dourion, Sir Henry' (1620-97). Eng- 
lish manufacturer, chlefiy Instru- 
mental in revix'al of art pottery. 

Doumcr (do-mu'), Paul (1657—1932), 
13th president of French Third Re- 
public, elected 19S1, assassinated by 
Russian fanatic In May 1932; in 
French politics and statecraft from 
16S7; in Chamber of Deputies 26 
years; finance minister under 
Briand. 

Doamergue (do-nifrp'), Gaston (1663— 
1937), I2tli president of Third Re- 
public of France (1924-31) ; la'wyer 
at age of 22 ; held gox emment pos^ 
from 1SS5 on; president French 

- Senate 1923-24; retired 1931, but 
recalled to act as prime minister 
Feb. to Nox'. 1924. 

Doum palro, or Egyptian doum palm, 
a tree (^HypUccnc tlicbctca) of the 
palm family, ratixe to Nile region; 
grows 20 to 20 ft.; usually forked 
with leaxes 2 to 2^ ft. long; f mix 
ox’al, vellow-orange xrith fibrous 
center that tastes like gingerbread, 
hence one common name is ginger- 
bread tree. . , 

Bouro (do'ro), Spanish Docro (co- 
d'ro), rix’er rising in n, Spain and 
flowing w. through Portugal 
lantic; 485 jni. i P-378, maps S-31-, 
E-425 

Bouw, Bon, or Dow, Ccrorcl (161 p 
80), Dutch portrait and genre 
painter, pupil of Rembrandt; pic- 
tures finished with painstaking ex- 
actness (‘Woman Sick of the 
Dropsy'; ‘The Evening School ; 
‘Young Mother’). 

Dove, name applied to various pigeons 
P-253—5 . , 

length of life, average, pictograph 
A-249 


mourning, color picture B-181 
‘Dove and the Ant, The’, fable F-3 
DoreUe, or eea dove, a bird of the 


auk family’ A-473 
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DRINKWATER 


American D-1S4. 136, A-228, 231 
Chine?e C-276 

Christina*? plaj'S and pageants, 
books about C-300 

comedy, origin of D-129— 30, A-400n 
comedy of manners A'400?i 
copjTight C-476, B-249 
niizabethan S-123-4: Shakespeare 
S-118-32, D-132 

English D-131-3, 136, E-376b, 378b, 
381-2, 382b 

expretsioni‘'m D-I3S, 134 
French D-132, 133, 136: Corneille, 
father of traged\ C-485-6; Hugo 
H-441; Molu're’s inrtuence M-332 
Gennan G-85, 86, D-132, 136: Pas'^ion 
Plav 0-322, picfurc 0-323 
Greek D-129-31, 136, G-210-11: 

dancing D-14d; forerunner of 
upera 0-388; modern interpreta- 
tion. picture T-113; orchc'^tm 
0-405; tliealers T-110, 112 
Ibsen's influence D-133. 1-3 
Irish 1-234, D-133 
Italian 1-260. D-136 
Japanese J-313, D-14/. picture .T-320 
medieval D-131— 2. .'^^rc also in Index 
Miracle play*?. Mjsler>* plajs 
melodrama A-400n 
music dr.nma M-464 
naturali’«-m D-133 
pageant P-19a-b, picture P-19n 
production of plavs. books about 
H-401 

puppets and marionettes P-439-42, 
pictnics P-439-40, 442 
religion, relation to D-129, 131, G-210 
Roman E-130, D-131 
Russian R-275. D-137 
Scandina\ian S-S5, D-137: Bjorn'jon 
B-202; Ibsen D-133. 1-3 
Shakespeare S-118-32 
Spanish S-326. 327, D-136 
tragedy A-400n; origin of D-130 
types of drama A-400ii-o 
Drama I^reague of America, organiza- 
tion founded 1910 for encourage- 
ment of good plays and promotion 
of drama study. 

Dmmntic poetrj , defined P-337 
Drammen (drcim'eu). Norway, sea- 
port at mouth of Drammen River, 
on arm of Oslo Fjord, pop. 27.297; 
timber, sawmills: ninp^ X-301. 
E-424 

Draper, John ITlIIiam (1S11-S2), 
American scientist, born near Eiv- 
erpool, England; helped found med- 
1(^1 school of New York Univer- 
sity; renowned for researches in 
photochemi«?try, spectrum analysis 
and radiant energy*; made portrait 
photography possible through Im- 
provements on Daguerre’*? piocees. 
His sons Henry (1837-'52) and 
John Christopher (1835-65). were 
also scientists of note. 

Draper.Hiith (born lS84).monologict 
bom New York Citv. N. Y.. grand- 
daughter of Charles A. Dana; in- 
ternational reputation for vivid 
character Sketches -nhich «he wrote. 
Dmperie*?. Sec tji Index Curtain*? and 
drax5eries 

Draught*!. See in Index Checkers 
Drava (dra'ifi) River, German Drau 
(diou), rising in the T\to 1, flows 
*? e. between Hungary and Yugo- 
slavia. joining Danube River after 
450 ml : maps D-16, B-23, E-425 
Dravld’ian languages, of India 1-57 
Dravidians, a people of India 1-56-7, 
picture 1-57 

racial cla*?sification, c7iar£ R-22 
Drawbridge, a bridge that can be 
partly or wholly raided or lowered 
or moved to one side 
bascule bridge B-306, pictures B-309, 
311 

lift bridge, pictU7'e B-307 
medieval castle, picture C-133 
pivot bridge, picture N-115 


Kej ; edpe. dt, far. fast, what, fall; 


Draw ing D-137— 41, pictures D-137— 
40d, Sec also in Index Arts; 
Painting 

books about H-399 
cartoon and caricature D-140d 
children’s work D-141 
form drawing D-139 
mechanical drawing M-157fi— pic- 
tures M-157fi-7i 

per.«?pocti\e P-160, pictures P-160 
picture books, illustrated E-207-8 
prehistoric r>-140, M-64, pictures 

M-63-4, D“140, color picture M-67 
*'*r.iight lines and optical illusion*? 
1-43 

Drawing hoard M-157o— b, picture 
.M-1570 

Drawing Inks 1-150 
llMwIng-room comedy A-400» 

Draw loom S-352 

Drnjton, MIolmel ( I'jf.I-lCIl ). Eng- 
ll«-h poet woik scholnH> and var- 
ied much now «?oem*- dull but 'Poly- 
Olbion* de‘-eriprive poem of Eng- 
Innd has m.inv bo.nntiful passage*.; 
('The Ballad of Aglncourt’ ‘Nim- 
phidia the Court of Faery*) 
‘Dreadriongltt*, war vessel N-92-3 
Drfnni* S-199 

ps\ choanaU sis Interprets P-424b 
Dreh'bel, Cornells van (1572— 1C34), 
Dutch Inventor, some of his Inven- 
tions so unusual he gained reputn- 
tun av sorcerer, among them were 
new proccssf- for dvcing wool and 
silk and a compound microscope 
subn'arine S-43C-7 
Dreilgo D-141— 3, pictures D-141-2 
gathering wait pictnrr S-31 
gold G-132, pictures G-133, A-13C. 
D-141, S-174 

oyster dredge 0-439, picture 0-437 
Suez Canal dredge, picture C-lOSn 
Dred .^cott Decision, in T* historv* 
(1857) D-a41, U-349, C-320 
Lincoln-Douglas debate L-252 
DreUer, Pniil. See in Index Dreiser. 
Paul 

Dreiser (dri'srr). Theodore (1871- 
1945), novelist and .short-story 
writer, bom Terre Haute. Ind.; 
broilier of Paul Dresser; began as 
journalist; did newspaper and 
magazine work in Middle MV*-! and 
East; searching psychology and 
frank, sometimes crude, realism: 
A-230b 

Drepnntmi, Sicily. Sec vt Index Tra- 
pani 

Dresden (drcc'dCn), Germany, city of 
Saxon v; on Elbe River; pop 4G7,- 
960: D-143, 7naps G-88, E-416, 424 
Dresden clilna. or I>res€lcn ware P-397 
Dresden Green, famous diamond, pic- 
tuic D-79 

Dress D-144— 51, pictures D-144— 51. 
Sec also in /wrfex Clothing: Fabrics; 
Garment Industry: Sewing; Textiles 
Dresser, or Dreiser. Faul (1657- 
1911), song writer, born Terre 
Haute. Ind.; brother of Theodore 
Dreiser; know'n for ‘The Blue and 
the Gray’ and ’On the Banks of the 
Wabash, Far Avvav*. Indiana state 
.«oiig. 

Dressier, Marie, real name Leila 
Koerber (1873-1931), actress, 
born Cobourg, Ontario, Canada; 
joined Joe Veber as comedienne 
190G; won Academy award for role 
in ‘Min and Bill' (1931); starred 
In many motion pictures. Including 
‘Tugboat Annie’: picture M-433 
Dressmaking S-110-15, pichtres S-110- 
15 

patterns, early G-23 
Dreux (drti), old town In n.w. France, 
35 ml. s.w. of Pari*-; pop. 11.528; 
Huguenots defeated here by Roman 
Catholics under duke of Guise. 
1562; taken by Geimans 1870, 1940. 


K yet, fern, there; fee, bit; row, won, for. 


Drevet (dru-ro’), Pierre (1664— 1738), 
French engraver D-387 
Drevet, I’ierre Imbert (1697—1739), 
French engraver; son and pupil of 
rierre Drevet; specialized in por- 
trait engraving, ohen working on 
plate*? with hi*? father. 

Drew. Daniel (1797-1879), capitalist 
and stock speculator bom (S'armel. 
N. Y. ; early a-*?*?ocinte of Jim Fisk 
and Jay Gould; founder of Drew 
Theological Seminary. 

Drew, John (1853-1927), actor; son of 
John Drew, Iri*'h-Amerlcan come- 
dian; bom Philadelphia, Pa.; 
among mo^^t notew'orthy of his 
many brilliant roles were those of 
Pciruchio in ‘The Taming of the 
Shrew', and Charles Surface In 
•.School for Scandal’. 

Drew* rnUersIty, at >radi*?on, N.J.; 
founded l^c? Methodist; arts and 
‘:clcnccs; graduate .*'Chool of the- 
ology. 

Drex'el, Anthony .loseph (1826-93). 
banker, bom Philadelphia. Pa.; 
founder of Drcxel In‘?titute of Art 
Science and Industry. Philadelphia, 
son of Francis M Drexel, founder 
of famous Philadelphia banking 
house 

Drexel, Slarj' Kntlinrine (ISj?"— 1955), 
Roman CathoMc nun bom Phila- 
delphia. Pa.; founded (1889) Sis- 
ter.*; of the Bles*?ed Sacrament for 
Indians and Colored People. 

Drexrl InstlMile of Tfrlinology, at 
Philadelphia, Pa.; founded 1891 
as Drexcl Institute of Art. Science, 
.and Industry; basic sciences, busi- 
ness administration, engineering, 
home economics, library science. 
Drev fii« (drc-/jts'), Alfred (1859- 
1935), French military ofllcer, 
center of Uie famous Dreyfus case 
which convulsed French political 
life (1894-99); later cleared of 
tren*?on charge, restored to his rank 
(190C), and promoted 
Clemcnceau defend*? C-342 
on Devil’s Island G-223 
Zola defends Z-352, C-342 
Dribble. In basketball B-75, picture 
B-750 

Dried friill«« niid vrgeinbles F-223-4. 

See also (rt Index Dehydrated food 
Drift, a slow-moving ocean current. 

See in Index Ocean currents 
Drift, gincinl. Sec tJi Index Glacial 
drift 

Drift Ice A-32B 

limits of at Antarctica, map A-2o9 
Drift mining, for coal C-365, picture 
C-363 

Drift Prairie, in North Dakota N--81 
Drifts, tunnels in mines M-270 
Drill, a tool T-150, 154 
agricultural implement. Invented 

bow drill, pictopraph T-151, picture 
F-73 

diamond, In rock boring M-268, pic- 
ture D-Sl 

petroleum well P-171, diapratn P-171, 
pictures P-172 
pneumatic P-328-9 
Drill, a M’est African baboon B-.- 
Drlll, marine snail 
oyster drill 0-438, S-204 
Drill, or drlUiag, a stout, twilled cot- 
ton material used for army uni- 
form*?. hunting and work clothe® 
Khaki-colored drill Is called ^uakh 
Drill press, a machine tool T-153, 151 
DrlnUwafer, John (1882—1937). Tpug- 
lish poet, dramatist, and critic; 
was one of tlie promoters of the 
Pilgrim Plaj'ers (later tho Birming- 
ham Ropertory Theatre) and man- 
aged and produced for them (‘Abra- 
ham Lincoln’. ‘Oliver Cromwell, 
plays; ‘New Poems’; ‘The Pilgrim 

not, do; cure, but, rpde, full, bum; out; 
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ences, dUinity, law, medicine, enpi- 
neering; open lo women; fine li- 
brary and manuscripts-: U-404 

Dniiols {<Zt7-Z>ira'), Clement rruni'ols 
Theodore (1637-1021), French or- 
ganist and composer. 

Dubois, Eugitne (1656-19-11), Dutch 
anatomist and surgeon , on Java dis- 
co\ered bones of FithccantJiropus 
ercctns. M-G9 

Da Bois. Gu> Tcnc (born 1884), 
artjst and writer on art, born 
Brooklyn, X Y.; of Creole antcstry; 
landscape and figure compositions; 
fine technical skill. 

Dubois, raul (1829-1905), French 
sculptor and painter. Ins greatest 
work, in Ilenaissance spirit, is tomb 
of General LamorlciCre at Xanies; 
also noteworthy are statues of Joan 
of Arc at Reims and Montmorency 
at Chantilly; painted only portraits. 

Du Itols (dp 6ois'), WlUlnm Bdward 
Burphardt (born ISGS), Negro 
writer, born Great Carrington, 
Mass.; at Atlanta University as 
professor economics and historj* 
169C-1910 and chairman depart- 
ment of sociology 1932—14; di- 
rector publications National As- 
.*=ociation for Advancement of 
Colored People and editor of the 
Cnsis 1910-32; primarily a propa- 
gandist for eciual rights and educa- 
tion (‘The Souls of Clack Folk’; 
‘The Dark Princess'; ‘The World 
and Africa’). 

DnBols (du bica'), William Pene (bom 
191G). author-illustrator of chil- 
dren’s books, born Nutley. N. 
son of Guy P$ne du Bols; boyhood 
in France; .«crved In U. S. Army 
In World War II; awarded 1948 
Newbery medal for his storj* ‘The 
Twenty-one Balloons*; other books 
he wrote and Illustrated. ‘Flying 
Locomotive*; 'The Great Geppy'; 
'Bear Party'. He Illustrated ‘The 
Mousewlfe* by Rumer G'*ddon 

Da BoU (do boi.?’). Pa., Industrial city 
80 mi. n.e. of Pittsburgh, In coal 
and fire-clay-mining region; pop. 
11,497; brick and tile, sill:, metal 
products: map P-132 

Dubos.BcneJ. (born 1901), American 
pathologist, bom France; research- 
ist, Rockefeller Institute, 1927—42; 
professor, Har^•a^d Medical School, 
after 1942 
tj-rothricin A-268 

DuBridge, IrtK! Alvin (bom 1901), 
educator and physicist, bora Terre 
Haute, Ind.; chairman physics de- 
partment University of Rochester 
1934-46; director radiation labora- 
tory ilas'jachusetts Institute of 
Technology* 1940-45; president 
California Institute of Technology 
since 1916. 

Dubrovnik (di/'brof-neV;), Italian Ra- 
gusa (ra-^p'cd), Yugoslavia, Adri- 
atic port of Dalmatia, 38 ml. n.w. 
of Kotor; pop. 19,063; large medie- 
val commerce; center of Serbian 
^Iture 15th to I7th centuries: mans 
E-416, 425 

Dubu, clubhouse in New Guinea N-142 

Dubuque (du^biik'), Julien (1762- 
1810). Canadian trader, first white 
settler of Iowa; in 1788 secured 
permission from Fos Indians to 
work lead mines on Towa side of 
Mississippi River; put old Indians 
and squaws to work in mines; died 
bankrupt: buried by Indians with 
honors given a chief: 1-221 

Dubuque Iow*a, city on 

Mississippi River; pop. 49,671; 
Important wholesale and jobbing 
trade; woodworking, meat-packing 
and plumbing plants, shipbuilding 
yards; farm machinerj*; lead and 


zinc mining nearby: University of 
Dubuque: 1-219, maps 1-215, U-253 
bridge. See t« Index Bridge, tahjc 
Dubuque. University of, tit Dubuque, 
Iow*a: Presbyterian* founded 1852; 
college and theological semlnarj*. 
Dneat (du/t'dO. a gold coin formerly 
u«ed In various countries of Eu- 
rope. still u*^cd by Netherlands and 
other countries for foreign trade; 
historical value about $3 90, silver 
ducat worth about half this; first 
corned by Roger II of Sicily about 
1150, coined by Venice. w*here it be- 
came known as zccchino (“sequin*’). 
Durcio <H Buotiinvcgtm (dqt'chO dC 
5p-<5»*t)i-adii'»/d) (about 1260- 
1320). Italian painter, bora Siena; 
founder of Slcne^^* .‘-chool of paint- 
ing, influenced by I5>zantlno art. 
His great altarpiecc painted for tho 
Siena Cathedral Is still preserved. 
Dtice (do'rlif), II. head of Italian 
fascist government F-44 
Mutsolinl M-474 

Du CliaUIit (dii s/io-yn*). Paul BellonI 
(1835—1903), French-Amorlcan ex- 
plorer, first white man to make sci- 
entific observation*; of the gordla 
and African Pj'gmies; wrote ’Ex- 
ploration*; and Adventures in Equa- 
torial Africa*. 

Duchamp (rfit-a/idn'), Marcel (bom 
1887 >, French painter, brother 
of Raymond Duchamp-Villon ; 
achieved fame with ‘Nude De«;cend- 
ing the Stairs’, a cubistic painting; 
later work surrealistic. 

Duchamp- Villon (dw-s7idn*-t’C-u0»'), 
Raymond (1676-1918). FVcnch 
architect and sculptor, brother of 
5Iarcei Duchamp; early work in- 
fluenced by Rodin: KVer identified 
with cubists and futurists; killed bv 
poison gas in World War I: S-83 
bronze horse, picture S-82 
Dnclif* (diz-s/id'). Andrew (17097-C2). 

potter, born Philadelphia, Pa. P-399 
Duche, Jacob (17337-98). Anglican 
clergyman, bom Philadelphia. Pa.; 
chaplain First Continental Con- 
gress, later turned Loyalist and 
went to England 1777; returned to 
Philadephla 1792: picture U-371 
Dudicsnc (du-s/idii'), rhUlpplnc Rove, 
Venerable (1760-1852), a nun of the 
Society of the Sacred Heart, bom 
Grenoble, France; In 1816 she came 
to U, S, and founded the first Ameri- 
can house of the society, at St. 
Cliarles, 2iIo.; founded several other 
American houses. 

Duchesne College, at Omaha. Neb.;Ro- 
man Catholic: for women; founded 
1920; arts and sciences. 

Duchess, wife or widow of a duke, 
also a woman ruler of a duchy. 
Duchess ince, Belgian, picture L-79 
Duck D-168— 62, pictures D-165-62 
classification D-169, 162 
diving record B-156 
foot, picture F-225 

hunting wild ducks, pictures H-451a 
incubation period B-174 
mallard D-168. 159. 162, pictures 
D-158, 159, 161, N-55, color picture 
B-180: egg, color picture E-268a; 
trap, picture B-192 
molting D-169 

pets, care of P-182b^ picture P-182 
su^s^^n chemically U'ealed water 

speed in flight D-158. B-X66 
trap, pictwe B-192 
Duck, also called sailcloth, a closely 
woven, stiff, durable cotton fabric; 
for sails and men's clothing. 
Duckb’iU, a type of early shoe S-163. 
picture S-162 
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egg-laying mammal D-1C2— 3, M-62, 
picture D-162 
food in capti\*Uy Z-Zo7 
foot, pirlnve F-223 

Diick-blllcd dinosaurs R-114, picture 
R-116 

Duck hank, or peregrine falcon H-292, 
293, 7>fctnrc F-14 
speed B-156, picture F-14 
Ducking, in boxing B-270 
Ducking stool P-4i5 
Diirk pins, a bowling game B-266 
Docks Unlimited, a wildlife consert'a- 
tion group D-161 

Dn'*kiveed, a «^tomlo*;s water plant 
W-67, color picture P-286 
Duct, of body gland G-118 
Durlil'lt3*, capacity for being drawn 
thin as in wire, without breaking 
or .shortening W-lGl 
cohesive forces explain M-142c 
gold G-134 
platinum P-316 
silver S-188 
tungsten T-206 

Duellers glands. See in Index Endo- 
crine glands 
Dude mnclies C-155 

Dndevnnt, Bnrone*«s. See in Index 
Sand. (Jeorge 

Du<riry, Guildford (died 1554), hus- 
band of Lady Jane Grey, executed 
for part in plot against Queen 
Mary G-215 

Dudle>, JoIiM. See lU Index Nor- 
thumberland. duke of 
Dudley, JoHcpii (1647-1720), son of 
Thomas Dudley; pre.sident of Ma«- 
sachui-ctls council 1684—86; gov- 
ernor 1702-15; “he had as many 
virtues as can consist with so great 
a thirst for honor and power.** 
Dudley. Robert. See hi Judex Lei- 
cester, Robert Dudley, earl of 
Dudle.v, Thomn* (1570—1653), leader 
In colonial Massachusetts; father 
of Joseph Dudley; next to WInthrop 
was most influential in colony: be- 
twceniC29 and 1653 wasdeputy gov- 
ernor for 14 years governor for 4; 
one of founders of Cambridge, Mass. 
Dudley, England, city in Wurcester- 
shlre, 6 mi. n.w. of Birmingham 
In Black (Country; pop. 62,536; 
coal and iron mining; Iron and brass 
products: wicp B-325 
Dudnk, Dlllem M. (born 1864), Dutch 
architect, powerful influence in de- 
%’elopment of modern architecture 
In the Netherlands; the severe 
geometrical units in his Industrial 
and municipal buildings suggest 
cubistic principles. 

Dii'cl S-484-5, U-375, 380 
Burr-Hamllton B-363 
Clay-Randolph C-341 
Decatur-Barron D-28 
Duero, river. See in Index Douro 
Ducssa (du-c's’y), a v.'itch in Edmund 
Spenser’s ‘Faerie Queene* who, m 
the guise of Fidessa, holds the Red 
Cross Knight In her power until he 
Is rescued by Arthur. 

Du Pnv, Cliarles-Urancois de Cl&ternay 
(1696-1739), French physicist; dis- 
covered positive and negative elec- 
tricity: E-307 ^ , 

Dnfny (dn-/e’). Culllaume (about 
1400-1474), Flemish composer, re- 
garded as one of the founders of 
artistic counterpoint. 

DnfT, Alexander (1606—78), Scc^tish 
misslonarj*, born Perthshire, K.cot- 
land; in 1829 became first Churcu 
of Scotland missionary to India; 
in 1830 established at Calcutta a 
mission school which combined re- 
ligion with western learning; helped 
found University of Calcutta. 
Dnf'ferin and .I'va, Frederick Tem- 
ple Blackwood, first marquis of 
(1820-1902). British diplomat^^gov- 
ernor general of Canada 1872—78. 


Duckbill, or platypus (pldt'i-pus), an 
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Bnncan (died 1040), Scottish kin? 
murdered bj’ Macbeth. Shakespeare 
based his version of '^lacbelh' on 
Holinshed, who pictured Duncan as 
kind and honorable, but earher 
historians disagree with this. 
Puncan, Donald Bradley (born 169G), 
IT S. Xa^T olhcer. born Alpena, 
Mich.; commissioned ensign 1917; 
became 4-star admiral 1051: vice 
chief of naval operations 1951-, 
Dnncnn, T‘*adora (187S— 1927). dancer, 
bom San Francisco. Calif.: debut 
in New York City 1S95: established 
schools at Berlin. Parl*^. Moscow, 
and New York City; kiiled by auto- 
mobile accident at Nice. France 
CMy Life'; ‘The Art of the Dance’) : 
D-14j, 1, picture D-14t 
Duncan. Okla.. city 72 tnh s w, of 
Oklahoma City; pop. 15,325. oil- 
well servicing’; refinerj'; map 0-370 
•Dunciad. The*, satiric poem by Alex- 
ander Pope P-369, E-378a 
Dundee', Scotland, seaport on Firth 
of Tay. 36 mi. ne. of Edinburgh; 
pop. 277,333; chief linen and jute 
manufactures in Great Britain; 
marmalade and shipbuilding; has 
three churches (Town Churches) 
under one roof: map B-324 
Dundrear'y, Lord, caricature of a 
British nobleman In Tom Taylor's 
comedy 'Our American Cousin* ; 
made famous by Edward A. Soth- 
ern; revived by his son. Eduard 
H, Sothem ; at a performance of this 
play Lincoln u*a*5 shot. 

Dunr. f^xxnd S-38, picture G-184, color 
picture S-37 

Groat Sand Dunes National Monu- 
ment N-35, mop N-18 
Indiana 1-71, picture 1-83: Indiana 
Dunes State Park N-38c, picture 
1-83 

Michigan M-220 

Sahara S-15, pictures S-25, E-270 
wandering dune*', fixing S-38 
Donedln (dilu-t’dlu), New Zealand, 
important seaport on const of 
South Island; pop. 93,457. with 
suburbs; woolen manufactures, gold 
mining; Otago University; N-228, 
maps X-228, P-16, Insef A-489 
Diine-D\t eller«» M-342 
Un}irerni‘’Iiiic. Scotland, in county of 
FiCt;, 16 mi. n,^^. of Edinburgh; 
pop. 44,720; damask table linen; 
biithplace of Charles 1 and Andrew 
Carnegie; burial place of Ilobert 
Bruce: map B-324 

Dung beetle, or tumblebug B-lOO, 
pictures B-103, 105 
Dungeness crab C-505 
Dungeon, of castle C-134 
Dunlmtn, Bertim MubeJ (born 16S1), 
Canadian author and librarian, born 
near Harriston, Ontario; won 
Canadian Book of the Year for 
Children award 1948 for 'Kri^tli's 
Trees*, a storj* of a Mennonite boy; 
books for adults Include ‘Toward 
Sodom'; ‘Trail of the King’s Men'; 
'Grand River’; 'Trail of the Cones- 
toga'. 

Dnnite, an igneoU'- rock M-266 
Danker^, or DunVardn, pame com- 
monly given to the German Bap- 
tist Brethren, the oldest body being 
the Cliurcli of the Brethren (Con- 
servative Dunkers) ; originated in 
Germany in early 18th century but 
leaders soon moved to U.S.; prac- 
tices similar to those of Quakers and 
Mennonites; advocate baptism by 
immersion, nonresistance, plain at- 
tire; refuse to take oaths 
Pennsylvania P-138 
Sauer, a leader P-139 
Diin'kirk (French Dunkerqne), 
France, seaport on the Strait of 
Dover; pop. 9S69: D-164, maps 
B-111, E-424-5, picture D-164 


VTorld War II D-164, W-250, picture 
\V-245 

Dunkirk, N.Y.. commercial city 37 
mi. s.w, of Buffalo on I.Mvke Erie 
in heart of grape belt and lumber 
industry; pop. 18.007. fme harbor 
and exten'-Sve lake trade . locomo- 
tites. steel: >nc 7 > N-204 

Dun l4>oghaire (dun fc'rc). formerly 
Kingstown, Ireland, seaport and 
watering place on s shore of Dub- 
lin Bay. 7 ml. se. of Dublin, pop. 
47,920* mep B-325 

Duninp, IVHIInm (17CG— 1830>, play- 
wright, painter, and author, bom 
Perth Amboy, N. J ; first profe*^- 
slona! dramatist of U. S . helped 
found National Academy of Desnrn; 
wrote histories of theater and arts 
of design In F S. 

Dunlin, shore bird of famllj* Fcolo^ 
pacMac; the dunlin (Caltdns aU 
pma) is about 7 Inches long, ranges 
from Iceland British I‘-les arctic 
Europe and Siberia s. to Africa and 
India. S-209 

Dunlop, .fobn Dojd ( IS 10-2921 ) . 
Scottish in\entor and vetcrinarj' 
surgeon of Bolfa‘'t. Ireland; in- 
vented pneumatic bicycle tire; 
wrote ‘Hlstorj* of the Pneumatic 
T.\'re'. 

Donlop, n'lllfam (1792-1845). Cana- 
dian author, boldier physician b'*rn 
Greenock. Scotland, ‘^erved In Can- 
ada in War of 1812. In 1826 Joined 
John Galt and helped to settle iho 
Huron district for Canada Company. 

Dunmoce', Jolin Afurmy, curl of 
(1732-.1809). English colonial ad- 
ministrator. governor of New York 
2770; governor of Virginia 2771- 
76: governor of Bahama's 1787-96 
Lord Dunmore's War S-108, B-251 

Dtinmore, Pa. Indu'-trial borough 2 
ml, c. of Scranton; pop. 20,303; 
In anthraclle-mlnlng district; brick, 
stone, and silk interest.^; nicp P-133 

Dunne (dioi). Plnley I’ctrr (2 867- 
1936). Journalist and humorist, 
born Chicago; famous for creation 
of ".Mr. Dooley" ('IHr. Dooley Jn 
Pence and In War’; ’Mr. Dooley's 
PhUoEophy*). 

Duuixiug, John liny (bom 1907). nu- 
clear pliyslcln. bom Shelby, Neb.; 
with Columbia University from 
1929 (profe'ssor from 1946) ; pioneer 
in neutron research; a leader in de- 
veloplngatomic bomb; split uranium 
atom at Columbia University 2 939; 
experimented with separation of 
U-235 by diffusion method. 

Dun nirer. In England. Scc in Index 
Don River 

Dun**a'ny, Eduard Plunkett, Bnron 
(born 1678). Irish story writer, 
dramatl.-t, and poet, born London; 
fantastic and imaginative work 
('Plays of Gods and Men'; 'Plays 
of Near and Far'; 'patches of Sun- 
light'. autobiography; 'The Book 
of V’onder’, short stories; ‘Guer- 
rilla’, novel); E-3826 

Dunsmorc, .John %Vard (1650-1945), 
artist, bom near Cincinnati, Ohio; 
known for historical subjects; work 
repre'-ented in National Academv 
of Design, New York City, and Art 
Mu.ceuni, Cincinnati. Ohio 
signing of Indian treaty, painting, 
picture A-198 

Drin«?Tnuir, James (1851-1920), Cana- 
dian statesman and capitalist; 
prime minister of British Columbia 
and president of the council 1900- 
1902; lieutenant governor of British 
Columbia 1906-9. 

Dan« .^co'tns, John (12C57-130S), 
Scottish theologian and philoso- 
pher, one of the greatest of the 
scholastics; as destructive a critic 
as Thomas Aquinas was construc- 


tive; his followers became bigoted 
opponent'- of the New Learning; 
.eo the name Pf tJtc learned "subtle 
doctor*’ came to mean a blockhead, 
or "dunce" 

SchoIa*Jtlcism P-204 
Dun‘*tal>lr, John (about 1370—1453), 
EngU*-U musician, one of earliest 
compo'-ers to use counterpoint. 
Dun'stan, Saint (909?-985), abbot of 
Glastonbury, archbishop of Can- 
terbury, and advifcpr to king*- Ed- 
jnund I and Edgar of England; 
fir'-t of a long line of Englhh eccle- 
v'fiastical statesmen; festival Ma3* 19. 
Dun^^ood^ Industrial Institute, at 
Minnoapoll« Minn ; nonprofit en- 
dowed trade school; established 
193 J. 

Duodrc’lmnl «iy6fcm of counting 
N-312a-b 

DModc'nnm, the fir«t portion of the 
small inte*5tine H-426, S-401, D-91c^ 
color picture P-242, diagrams D-92, 
S-400. H-425 

Diinmo, Italian word for cathedral. 

Sec in Index Cathedral 
Diiplelx Ulu‘j)lc'n3* ) , ,To<cph Pranfoi*, 
MnrqiiW (1697-1761), greatest 
French governor in India, but failed 
to maintain French rule there; re- 
called to France (3754) and died 
in ob'-rurlty and want: S-107, 1-68 
Duplex Irlrgrnpliy T-39 
Dtipllmtinc lnk«» 1-151 
Diiptlcnting ninrbliie, apjdiance for 
making multiple copies of txpewrit- 
ten or handwritten page** fn 

Index Addres-'Cigraph : Mime<»- 
graph; Multigraph 
Dn Pont de Nemour** (dt7 pCn du 
nn-mor'). ricrre Samuel (2739- 
18 2 7). French statesman and econ- 
omi'-l; Intpti'-oned and property 
confiscated in French Revolution; 
emigrated to U. S. 

Uii Pont family, de‘-condants of Pierre 
Samuel du Pont de NeTnour> (his 
son*? dropped the "de Nemours’’); 
.♦-'ettled in the state of Delaware; 
one son, Eleiilhtre lr6nfe (1771— 
1S34) established the famous pow- 
der work*?, E. I. du Pont de Nemours 
fc Co. (Thomni) Coleman du Pont 
(1SC3-3930), prerident of the com- 
pany 1902-15: U. S. senator 2921-2*2 
and 1925-28. plerrr Samuel dn Pont 
(1870-1954). president of the com- 
pany 1915-19. Irfuee du Pont 
(born 1876), president of the com- 
pany 1919-26. Laiumot du Pont 
(1060-1952), president of the com- 
pany 1926-40, chairman of the 
board 1940-46: '\V-143, D-58, 59 
Du Pont lilcliway D-47 
Dupre (f?»-prr7), Juleps (1812-89). 
French landscape painter, a mem- 
ber of the Barbizon School. 

Dupre, JJtarcel (bom iSBG). French 
organist, born Rouen, France; bril- 
liant record, Paris Consen*atoire; 
phenomenal meinorj' and improvi- 
sation*' brought him wide acclaim; 
toured U. S. 194S. 

Dupree, Louis Benjamin (bom 192o), 
anthropologist, born Greenville, 
N. C.: M-70 , 

Duc|iiesne (dfi-7.*<7u'). Pa., iron^ and 
steel manufacturing city 10 mi. s-e. 
of Pittsburgh on Monongahela 
River; pop. 17,620: map, hisef 
Duqucsiie UiiU ernUy, at Piltsbui^h 
Pa.; Roman Catholic; founded 
1878; arts and .sciences, business 
administration, education, law, mu- 
sic, nursing, pharmacy; graduate 
school. 

Duquennoy (cZu-?.'C«-tc«’), Frauco»s 
(1594-1644), Flemish sculptor; 
particularly skilled in portrayal oi 
children in Ivorj*, terra cotta, 
bronze, and marble. 

Dural'iimln, alloy of aluminum A-iB-a 
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Xew York A-108-202, N-213, pic* 
turcs A-198-202 
Pennsjlvania P-138 
Dntch InnpimjTC niKl lltcrntnro N-120 

a «nr!nj? wild 
flower {Diccntra cucnUarta) of the 
n. Tini\ e. U.S : named from shape of 
cream-colored blossoms, which clus- 
ter from stalks crowMnsr fPrectlj' 
from root; color picture F-171 
Dutchman’«i-pipe. or pipe ^Inr, a climb- 
ing: «hrub (/ln‘<»foloc7i!n macro- 
phi/lla) of birthw’ort family: alter- 
nate heart-shaped leaves and 

brownish purple. pipe-shaped 

flowers. 

Dutch metnl, a malleable alloy of 11 
parts copper and 2 parts zme, used 
as Imitation gold leaf. 

Dutch Netherlands, or United Prov- 
inces X-121. For history, see in In- 
dex Netherlands 

Dutch New Guinea, or Netherlands 
New Guinea, w half of New Guinea, 
area 159.375 .sq. mi : pop about 
1,000 000: can Hollandiar N-l-lS, 
maps E-203, P-16 

Dutch Reformed church. Sec f« Index 
Reformed churches 
Dutch ^Vest India Company, e*:lab- 
li'shed 1621 with monopoly of trade 
on American and African coasts 
N-213 
fl.ag F-130C 

New Amsterdam settled N-213, 
A-19S 

Peter ?tuy%e«;ant S-434 
Dntch '\Vc«it Indies. See til Index 
Netlierlands West Indies 
Duty (cu*=toms) T-16. Sec also in 
Index Tariff 

Duun, Olav (187C-1939), Norwegian 
novelist, born Fo^nacs Inland. Nor- 
way; taught in folk schools: ‘The 
People of Juvik’. a ««t:^-volume 
cycle, traces history of a Norwegian 
peasant family from beginning of 
19th centurj* to the present; written 
In peasant dialect. 

Duval (dfi-tdV), Claude (1643-70), 
French highwayman in England; 
famous for daring and politeness: 
robbed "gentlemen of their pur.«es 
and Iadie« of their hearts"; hanged 
at Tyburn. 

DuvenecK (dfl'vS-nCk), Frank (18 48- 
1910), pamler, etcher, and sculptor, 
born Covington, Ky.; studied at 
Munich. Germany; taught at Cin- 
cinnati (Ohio) Art Academy, work 
bold and \Igorou*'. 

Duvefjn, dmetfne, or dnve*yne (did- 
vS-ti7i), a soft fabric with a twill 
weave and \Plvcty nap; originally 
made from woolen yarns, now' from 
combinations of wool, spun silk, 
rayon, and cotton. 

Du YIgneaud (eZu ren-yo), Vincent 
(born 1901). b!ochemi«!t born Chi- 
cago, 111.; head of biochemistry 
dpot .‘=chooi of medicine, George 
Washington University, 1932-38; 
head of biochemistry dent . medical 
college, Cornell University, since 
1938; supervised experiments that 
produced sjmthetic penicillin 1946 
vitamin H V-498 

Dnvolsln (d:7-t'ira-cdn), Roger (An- 
toine) (born 1904), American au- 
thor-lUustrator of children’s books, 
born Geneva. Switzerland; came to 
U. S. 1927 as textile designer; 
awarded 1948 Caldecott medal for 
his illustrations in Alvm Tresselt’s 
story ‘WTilte Snow, Bright Snow*; 
wrote and illustrated 'And There 
Was America'. ‘They Put Out to 
Sea’, and ‘Easter Treat'. 

Dux’bur^. Mass., old town on Massa- 
chusetts Bay, 30 mi. se of Bos- 
ton; pop. of township 3167; settled 
by Miles Standish, William Brew- 
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Eter, and John Aldcn In 1631 : S-3GB, 
map M-133 

Standish house, picture P-32C 
Dvina (drt-ufi') Klicr, German Diina 
(dtdna) aI*>o called Mc**tcrn Dvina 
Rl^er. about G30 ml. long rises in 
Valdai Hills, w. Russia, flows .*i w'. 
and then turns n w before croe'^ing 
Lat\ia to Gulf of Riga: maps 
R-2C6, 250 

Dvina KUcr, Norlhcrn, Russia. Sec Hi 
Index Northern Dtina River 
Dvinsk, Latvia ^»cc in Index Daugav- 
pils 

Dvorak (didr'c/ia/:), Antonin (1841— 
1901;. Bohemian mu‘-ica1 cfunposer 
and conductor: son of innkeeper; 
first pIa^ed Molln for \illagc danc- 
ers. «:uftered privation during fir^t 
years a*' composer in V S a** direc- 
tor of the New York National Con- 
ser\ntory l>'92-05. widely noted for 
use of Slaxic Negro and Indian 
folk melodics (‘New World Sym- 
phony , ‘St.abat Mater •IZoqulcm 
Ma«s ‘Humoresque ) M-495 

Dwarf, dlm‘nutl\e being H-42 j, p»C- 
fujc M-238a. See also fu Index 

P> gm> 

folklore (fairies) F-11 
Lllliputf.ans In ‘Gulliver's Travels' 
G-229, S-470 

Tom Thumb H-57. Sec aUo in Index 
T‘'m Tbumb 

Ditarf goiirnml, a fish A-281 
Dwarf rliinqManiti (t7iinp'/;a-pfrt), or 
friiln o.'iK C-287 

Dwarf cornel. 5cc tn Index Dunch- 

bero' 

Dwarf sumac, or flamcleaf siimnc 
S-449 

nwctliiigs. See fn /iidfx Architecture; 
ShoUor 

Duiffffluw, Wlltlnm Addison (born 
18^0) typographer, book designer 
and illustrator, born Martinsville, 
Ohio: known for the skill with 
which he combines type and hand- 
drawn designs; considered on^' 
of leaders In rel«lng artistic stand- 
ards of ad\crtislng in U.S. (‘Lay- 
out In Advertising’: ‘Form Letters 
— Illustrator to Author*) 

'The Purloined Letter*, picture 
A-226C 

Dwlcbt. John (1C37 or 1610-1703), 
English potter; birthplace probably 
Oxfordshire. England: P-39Cb 
Dwight. Jonathan (1658-1029). orni- 
thologist. born New York City; as- 
sistant surgeon, departnionl larv'n- 
pology, Vanderbilt Clinic. 1894- 
1904; president Linnaean Pocietv 
21 years; was also president of 
the American Ornithologists’ Union 
(‘Gulls of the World’: 'Plumages 
and Molts of the Passerine Birds 
of New' York’; ‘A Study of Uie 
Scoters of the World*). 

Dwight. Theodore WlUlnm (1822-921, 
jurist and educator, bom Catsklll, 
N.Y.: famous law teacher and 
founder of law school at Columbia 
University: writer on law subjects; 
active In political and social (chiefly 
prison) reform. 

Dw'lght. Timothy (1752-1617). clerg>’- 
man and educator, born Northamp- 
ton, Mass.; president Talc College 
1795—1817; able teacher and wTiter 
on religion and politics. 

Dwight, Timothy (1828-1916), clergy- 
man and educator, bom Norwich, 
(^onn.; grandson of above; president 
Yale College 1886—99; member of 
American committee for the revision 
of the English Bible 1873-85. 

D.^nk*! (di'n/.'t), wild tribes found in 
Borneo B-254 

D>ce. William (1806-64), British 
painter, associated with Pre-Raph- 
aelite school. 

Djek, Christopher van (17th century). 
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Dutch type designer; types are con- 
sidered more beautiful than Gara- 
mond’s but historically not so im- 
portant, because they introduced 
no new Influence* T-230 
Dye-Dee Baby, a doll D-122 
D>cr, Mary (died IGCOL Quaker mar- 
tyr; emigrated about 1635 from 
England to Massachusetts colony; 
dri\en out becau'=e of her sympathy 
with the tolerant religious views of 
Anne Hutchln.*^on ; became a 
Quaker and persisted in returning 
to Ma’'*^achucetts de'^pUe two de- 
crees of banishment; was finally 
condemned by Governor Endicott 
to be hanged on Bo^^ton Common, 
Djersliiirr, Tcnn. city in n. w'.. 18 ml. 
c of Mls^sl^sippi ni\er; pop. 10.885; 
cotton woolen and other textile 
mills; lumber, brick: map T-66 
D>r«.aMd i!\ciiig D-165— 6 
aniline D-166. C-371. N-241 
anti'^cptirs A-2CG 
coal tar C-370, 371 
cnrhmcal C-373 
dyeing cloth F-9, D-165-6 
indigo 1-113 
inl:s M50 
logwood L-296 

molybdenum compounds M-335 
mordants r>-165, A-181 
tamarind T-9 

toad .accretion u®ed for dyeing par- 
rots T-141 
wood stains P-41 

Djewood. See til Index Brazilwood 
*D.%li»g Gaul*, or *D>ing Gladiator’, 
famous Greek statue C3-206 
D.vkc. See in Index Dike 
Dylvhtnii. >ro«nt. In central Caucasus. 

.9rc in Index Dlkh-Tnii 
n>kRtrn, Clarence AddUon (1683- 
1950), educator and public official, 
born Cleveland. Ohio; city manager 
Cincinnati. Ohio. 1930-37; preMdent 
University of Wisconsin 1937— M; 
director of Selectl\e Service (Army 
draft) 1910-41. chairman Defense 
ilediatlon Board 1911; provost of 
UnlNer.sliy of California at Los 
Angelos after Nov. 1944. 
•Djmrhiirch nif. hy Kipling K-50 
Dynamic brake, in streetcars B-285 
Dynamic p^yrliologj' P-424t— 5 
D.>n»mlcs, m^clianics of matter in 
motion M-lCO-2, pictures M-160-2. 
See also in Index Mechanics 
D^ nnmic si)enl.er, in radio R-40^ 
superheterodyne connection, diaorom 
R-39 

Dy'namlte D-166 
plle*^ driven by E-458 
Dynamite tree. Sec in Index Sandbox 
tree 

D> namo. an electric generator 
E-290-2. See also in Index Elec- 
tric generator 

Dyne, a force which accelerates a 
mass of one gram one centimeter 
a second e\orj’ second. 

D’Voinnic CoUeue. at Buffalo, N. Y.; 
for women; Roman Catholic; 
founded 190S: arts and sciences, 
business, music, nursing. 
Dy'«’entfr.>, intestinal di‘5ease accom- 
panied by fever and loss of blood 
amoebic dysentery' A-237 
baclllarj* dysentery V-433& 
bacteria carried by flies F-188 
Dy^p^o'sl^m, a rare chemical element, 
never Isolated in the free state, 
fables P-151, C-214 ^ 

Dyn^lmmbe, Russia. Sec tn inae 
Stalinnbad . , 

DrhDgashvin, Iosif Vissarionovich, 

real name of Jo^^eph Stalin S'360 
Dznngarian (dcnn£7-x7erT-dn) Gate, 
Asia, natural passageway (eleva- 
tion 1060 ft.) between Tien fchan 
and Altai Mountains; historic cara- 
van route connecting Sinklang ana 
w. Turkestan: map R-C59 
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Olr uttlr r probabljr suited in Egyptian writing as a picture of a man with 
arms upraised (i) To the Egyptians itiis picture meant ]Oy or rejoice Soon 
alter 21100 n c. a Semitic people called the Seintes adopted it as an alphabetic sign 
for a sound likeour h mlutf They did this undoubtedly because their word for 
a cry of joy u ts hallcl (as in hallelajah joy in the Lord ) and the little man 
made a good sign (or the h sound at (be beginning of the word 

n lie Sciriiic letter (ij was bke the Egyptian picture but the Canaamtes and 
the l•l^oe^Iflans simplified this sign to a group of strokes suited to writing from 
ri'’li( to leli (s) In liebrewthesign wascalledhefi and other Semitic names were 
similar 

\\ litn the eastern or Ionic Creeks learned to write from the Phoenicians 
they <lid not want asign lor b But they needed a sign for the vowel e anditis 
easy to sec whv they thought of using the Semitic sign for h If the forceful h 
sound IS imiiticd from the beginning ol heh the sound eh remains and this is 
the short sound of iheaowel e , . . . t-i. ti j 

1 he Greeks therefore adopted the hallel sign for their short e They called 
the letter rti.iton They also turned a around (4I for greater ease m writing from 
left to tight The Romans adopted this s^ for the Latin capital E and from 

^‘'The*handwnting of Craeco-Romait times changed the letter to a more 
ouicklv wrtlicn form7,) and from this we got our piinied and handwTitten e 
^ Notf -For the sioo of bow alphabetic writing hegan and developed i« the 
articles Alphabet Writing 
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EARTH 


EASTERN 


scientific estimate, diaoram E-192 
coldest place A-113, C-350 
core and crust E-172— 4, G-53-6, 

diagravis E-173, G-53— 6, C-215; 
movements of crust E-185-6; 
“spheres” E-193; temperature 
E-174, diagrams V-518 
density E-193. G-f)3 
diameter E-192, diagram E-172 
eccentricity P-2S5 
ecliptic line, dingi'am A-439 
end of. predictions E-194-5 
equinox and solstice E-390, A-433, 
dtagrams A-327, A-432-3, 435, 439» 
441 

erosion. See in Index Erosion 
gravitation G -170-3, j)ic/«rc5 
G-171-2 

Oreok mytholocy U-405 
heat from, for heating house*? H-326, 
pirtrrrr 11-325 

hotte‘'t place, in Libyan Desert C-350 
iso^ta^'y. theory of E-193, G-54 
land and water area 0-328, tabic 
E-180 

latitude and longitude L-132-5, 
L-311— 13, diaorants L-132— 4, 7>ic- 
titrcs L-312-lb. tabic L-135 
magnetivni E-194, JI-42 
map making ^^-84-91fc, mops ^r-8C- 
8, 90—1, 91/;. picti'rca M-84— 5, 89, 
tabic ^r-91o 

mn>s E-192— 3, diagrams E-172. 194 
moon, distance from M-382 
moon revolve** around ^1-387-8 
movements. See heiow. subheads 
preces**ion; rc\olution: rotation 
natural region*? ^-201-2. tnhic ^-202 
orbit E-191. A-432, 433, diagrams 
A-432, 437, P-282 

origin E-177-8. 0-49: dust-cloud by- 
pothesis n-17a, P-285; nebular 
hypothe.‘'is X-107, E-177, P-C85; 
planetcsimal theory E-177; tidal 
theory P-28r) 

population P-370-4, graphs P-371-3, 
map P-371 
power from F-403 

prece‘-slon of equinoxes, diagrams 
A-441 

revolution A-432. E-175. diagram 
E-175: Arlstarclui**’ idea**, picture 
A-428; proof of, picture A-442 
rotation E-175, A-429. 432, diagrams 
A-427. 435, E-175: Copernicus 

proved C-472; Galileo*.*: views G-5: 
ocean currents infiuenecd 0-335; 
position of stars affected A-429-31, 
S-371; proof of E-192, picture 
E-191; wind deflected bv, dia- 
grams W-152 

season*?, cause of .S-91, A-432-3 
E-175-6. diagram E-175 
shape E-192 

ancient ideas of A-187, E-lOl 
climate affected by curved surface 
C-348-9, diagram C-349 
Pythagorean teachings l’-448 
sphericity: ronfinnod hy Magellan’s 
voyage M-31-2; by rocket photo- 
graph*?. picture E-179; bv «:tra- 
tosphere flight, picture' D-35; 
other proofs E-174-5 
size E-174, 172, diagram E-172: com- 
pared with other planets, diagram 
P-283; compared with the moon 
M-382; compared with the sun 
picture S-451 

solar system includes P-281-5 
.speed through space, diagram E-172 
“spheres,” or shells E-193, diagratn 
A-455 

stars, relation to A-429-31 
sun: dependence on S-450; distance 
from S-450, diagram P-282 tables 
P-283. S-452 

surveying, geodetic S-457, 458 
tides T-129-31, j^ictures T-130— 1 
warping and faulting of crust 
E-1S5-6 

water and land area 0-328, tabic 
E-ISO 


water cycle, or hydrologic cycle 
W-61-2, diagrams C-453, "W-Cl 
wettest place, Kauai, Hawaiian 
Islands R-70 
world and W-201 
zones E-176, map W-207 
Earth nlrnond, or chufn S-95 
Earth dnm D-10— 11, 11b, diagram 
D-9, plcfnrc D-9 
Earthenware, pottery P-393 
Earth pig, the nnriltnrk, an African 
anteater A-2 


Earthannke E-195-7, 186, picture 

E-195 

Andes Mounlain.s .<=t-269 
Central Ainonca C-172: El Salvador 
S-33; Guatemala E-196 
Chile C-250 

floods c.auvcd liy E-19C. 197 
Greece f'-478 

Japan .T-296, E-195. 196, T-14G. 

Y-340: home*- adapted to J-299- 
300 

Mexie.. M-188 

notable earthquake.*?, list E-19C-7 
San Pranclsco (1906) S-41o 
.«-e!smograph. See in Iiuler Sel.'^nio- 
graph 

volcanoes and V-518, E-105 
Earth science, defined E-160. Sec 
fiiso III fndcr n.arlh 
Eartli«hlnr. in astronomy M-386 
Earth wolf. See hi Index Aardwolf 
Earthworm, or angleworm E-197-8, 
pictun lC-197 
breathing IM17 
hibernation, picture 11-353 
length f>( life pictograph A-249 
value to soil S-228 ' 

Earwig, Insect of the order Dermap- 
tfra, with pair of movable pincer.s 
at end of abdomen: named from 
erronoou*? notion that It creeps into 
cans of .viceplitg per.‘?on.«: ndor 
picture I-154a 


i-.n»iement. m law. 


.Ncc HI Jiutcx Law, 


tabic of legal terms 
Ea*.t. Edward Mnrniy (1S79-1938), 
biologist, born Du Quoin. III.; pro- 
fe.«sor Harvard I’niversltv after 
1909; wrote ‘Heredity aiurnuman 
Afiair.s' and books on plant breed- 
ing 

hybrid corn C-483 

East Arricn, nrlfl^h K-198-200, maps 
L-199, A-4G-7, 41—2, picture E-198 
agriculture, jdeture A-44 
animals, color piefnres A-36-7 
climate E-198: nainfall. map A-41 
depths, maji A-42 
elevation, map A-42 
Kenya Colony and Protcclornte. 

maps A-46, n-190 
lakes E-198, T-IO, Y-471 
location, picture E-198 
mlneralv E-198 

natural featiire.s E-198, ninn A-42 
picture E-198 

Pemba Z-349, 350, viftp E-199 
people E-199 

relationships in continent, tnaj;® 
A-46-7, 41-2, 39, 51 
Tanganyika Territorv E-198-9, mans 
E-199, A-47 

Uganda Protectorate E-199, 198 
mops E-199. A-46 
vegetation. «mp A-41 
Zanzibar Z-349-50, ?)iap E-199 
East Aii'glln, early kingdom In e. of 
Anglo-Saxon Britain, compri'^ing 
present Xorfolk and Suffolk A-152, 
E-348, map E-358 

Ea^t Auro'rn, K.Y., village 15 ml. s.e. 
of Buffalo; pop. 5962; colony of 
Royrrofters. founded hv Elbert 
Plubbard. produces handmade fur- 
niture. pottery, books: map X-204 
Eabt Bengal, province of Pakistan co- 
exten.sive with East Pakistan; area 
o4,501 .«.q. mi.; pop. 41.932.329; cap. 
Dacca: B-124 


Ea'.t Berlin, Germany. See in Index 
Berlin 

Ea«<(bnnrite, England, s. coast resort, 
between Brighton and Hastings; 
pop. 57,801 : wiop B-325 
Ea«'t Cape, at e. tip of North Island, 
New Zealand, maps A-478, P-16, 
iiiscf A-489 

Eavf Cape, Siberia. Sec in Index 
Dezhneva, Cape 

East Carolina College, at Greenville, 
X'. C.; state control; opened 1909; 
art.*? and science.*?, education; gradu- 
ate study. 

En*.t C»*nfral .<!tnte College, at Ada. 
Olda : stjite control: founded 1909: 
art.s and science*?, education; grad- 
uate ‘■chool In education. 

Ea^t Chlwigo, Iml.. port on Lake Mich- 
igan. 19 mi. s e. of ('hicago; pop. 
54.26.”: e.vlensive rail and l.ake .‘ihip- 
ping: Iron and steel product.^; oil 
reflnorle.s: 1-84, map 1-78 
En».t China Sea, part <»f Pacific Ocean 
bounded bj* Clilna, Korea, Japan, 
Ryukyu I.'-Iand**. and Formosa; In- 
cludes Yellow Sea: maps A-406, 411, 
C-259. See also in Index Ocean, 
tabic 

n.THt Cleveland, Ohio, residential city 
5 mi. e. of (Cleveland; pop. 40.047: 
map, inset 0-357 

l'n«!t Detrnlf, Mich., city lO mi. n.e. 
of Detroit: residential suburb; pop. 
21,401: mop, fiiscf M-227 
En«.ter, Christian festival E-200 
Russia R-C73 
i:n**ler eggs, origin E-200 
Ensler Iclnnd, in s. Pacific; 50 sq. ml.: 
belongs to Chile; pop. 563: E-200, 
map P-17 

remains p-S, E-200, picture P-2 
Easter Illy L-242, picture F-182 
.structure of flower, pictures F-182, 
183 

Eastern BnpfUt College, at St. Davids, 
Pa.; Baptist: incorporated 1952; 
arts and .sciences. 

Eastern Mnebird B-212 
Eastern Empire B-373-4. See also in 
Index Byzantine Empire 
Enslerii glossy ih!** 1-3 
Eastern Hemisphere, diagram E-17B 
E.a»‘tern hernloek, nr Canadian hemlock 
H-332, tabic 'W-lBBb 
Eastern Illinois State College, at 
Charle.*-ton. HI.: state control: 
opened 1899: arts and .‘•clence.s 
education: graduate .study. 

Eastern Kentucky .state College, at 
Richmond, Ky.: .state control; 
founded 1906; art.s and sciences; 
graduate study in education. 
Ikistcrn meadowlark ^1-148 
Eastern Xnrnrene College, at Quincy, 
Mass.; Church of the Xazarene; 
chartered 191S; art.s and sciences, 
theology’. 

Eastern New* ^fevloo University, at 
Portales, X, M.; slate control: 
opened 1934 as junior college, sen- 
ior college 1940: arts and science.s; 
graduate school. 

En&tern Oregon College of Education, 
at La Grande, Ore.; state control; 
founded 1929; libera! art*?, educa- 
tion; graduate study in education. 
Eastern Orthodox church. Sec in Index 
Greek Orthodox church 
Eastern Ouestlon, in European poli- 
tics. the complicated problems ari*-- 
ing out of European interference in 
affair.*? of Turkey and Balkan 
States formerly under Turkish rule 
Balkans B-24~7 
Crimean War C-513— 14 
Turkey T-220a 
Eastern red cedar J-365 ^ 

Eastern Kumella, Bulgaria. See m 
Index Rumelia 

Eastern spruce, a common name foe 
red spruce, white spruce, and black 
spruce. Sec in Index Spruce 


Key: cope, dt, far, fast whr.it fffU; me, yCt, Icrn, tliere; Ice, bit; row, won. for, ndt dp; cure, bat r/(de, fyll, bfim; out; 
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TERMS COMi'VIONLY USED IN ECONOJIICS AND BUSIN'ESS 


Acceptor. One ^ho agrees to pay a 
cbeek. draft, or other Trritten order. 

Accommodation paper. A draft or 
cote given ■without value received. 

Accounts pa^ble. Money due to credi- 
tors for which no note, bond, or evi- 
dence of indebtedness wa«: ci'en; in 
bookkeeping, accounts paj-ab^c appear 
oa credit, or "liabilities,*’ side. 

Accounts receivable. Money which is 
due from customers and other debtors; 
the opposite of accounts pa>‘able- 

Accrued dividend. Dividend accumu- 
lated, but not paid, since the last divi- 
dend pa>'inent: preferred stocks are 
often sold "plu** accrued dividend." 
•wbicb means that the accrued dividend 
is added to the price. 

Accrued interest. Amount ftecumu- 
lated on bonds and other evidences 
of indebtedneeo. since the preced- 
ing interest date: bond* and notes 
are alwa>s sold "plus accrued inter- 
est." except when interest is in de- 
fault. when they arc sold "flat" (with- 
out interest). 

Ad valorem. .A tax levied according to 
value; particularly customs duties, cx- 
presscc in per cent. 

Amortization. The liquidation or re- 
duction of debt through a fixed scale 
of payments; usually a sinking fund; 
also the process of writing off each 
year the premium above par or dis- 
count below par. so that tee payment 
at maturity will ooS show either a lo^s 
or profit. 

Andllafy receiver. An agent or sub- 
ordinate receiver, appointed by the 
court if property is involved in a state 
other than the one in which the de- 
fendant resides or has his prindpd 
place of business. 

Assumed bonds. Bonds issued by one 
company, and later a««umcd or guar- 
anteed by another: assumed bonds 
rank as a general obligation equally 
with other bond* of the as«uniing com- 
pany. The purchase of equity docs not 
obligate the bujer to assmae the 
bonds. 

Audit. Examination of records usually 
by independent booVl.eepers. to show 
that the accounts are correct. 

Balance of trade. Difference b#>tweea 
the value of exports and imports. 

Bear. One who believe* that prices of 
commodities or securities will godown; 
be may work to that end cither by 
selling securities be actu^y own* or by 
"selling short": term is suppo=ed to 
come from the bear’s practi*e of bold- 
ing down his victim: oppo*itc of "buIL** 

Bonus. Amount given in addition to 
regular salary or wages: it maj be 
fixed arbitrarily or io relation to the 
employer’s profits. 

Books closed. Time when stock trans- 
fer books of a business arc clos^ to 
permit checking ol stockholders to 
whom dividends are due; a corporation 
cannot transfer stock from one holder 
to another while the books are closed. 

Book value. The net worth of a business 
or stock as indicated bv the company's 
books; book value mav be either greater 
or less than par value or market value. 

Bucket shop. Popular name for a bro- 
ker who does not actually buy and sell 
securities, for which thecustomer pays, 
but in effect bets with the customer 
on the course of future prices; bucket 


shops are forbidden by law in mo*t 
states. 

Bull. One who bu>*B commodities or se- 
curities in expectation that they wtII 
advance in price: term is supposed to 
come from the bull’s method of attack, 
which is to to** upward on Lis horns; 
the opposite of "bear " 

Carrylnjl charylcs. Interest charged by 
brokers for morej advanced to carry 
accounts of tbeir customers for whom 
thev have bought sccunties on margin. 

Ooacd mortgage. One again*! which 
no addition^ bonds of equal Iicn can 
be i**ued: additional bond* may be 
i**ucd but they will have onlj a junior 
claim to the propertj 

Commercial agencies. Organizations 
which obtain the financial standing of 
individual* and firm* and fnrni*h this 
information to their fub*cribcrs. 

Commission house, agency which 
buTt» and «en* for others on a fee or 
p<*recnt3cc ba‘i«, without a5“un:ing 
anj liability for price*. 

Convertible bonds- Tlio<e which the 
bolder may exchange for “orre other 
form of secuntj' i*sued by the borrow- 
ing corporation; u«ija!Iy the new sc- 
curtt> to be received is junior in lien 
but higher in yield than the original 
bond. 

Comer. The condition of the market 
when the available supply of a com- 
modity or a securitj has been con- 
centrated* a comer i« the ultimate re- 
sult of bullish operations. 

Coupon. X certificate attached to a 
bond or mortgage, and specifying the 
amount of mtcrc«t payable and the 
date and place of payment; when in- 
tere*t is due the holder of the bond de- 
taches the coupon ard collects the 
money, usually through a bank which 
acts as payif'g agent. 

Coupon bond. One to which intcre*t 
coupons are attached; coupon bonds 
are payable at maturity to the holder. 
Onmership at any time pa»«es by de- 
liver? from a bona fide bolder to a new 
buyer. 

Current assets. Po*«e*«ions such as 
ca«h and inventory, which can be con- 
verted into cash without depreciatioa 
in value. 

Current liabilities. Obligations which 
are payable in a short time, usually not 
over twelve months; di5tincui«hed from 
funded obligations or funded debt. 

Debenture. .\n evidence of debt re- 
sembling a bond in form but differing 
from it m its lien: in practise a deben- 
ture is a general obligation, merely an 
un«ecured pronu*e to pay, whereas a 
bond is secured b> a mortgage on speci- 
fied property. 

Demurrage. Compensation charged bv 
a railroad or other shipping acenry foV 
delay in releasing a freight , a vessel, or 
other conveyance. 

Depreciation. Decrease in the value of 
assets, due to wear and tear of equip- 
ment. to decline in market price, or 
other causes; depreciation is a lo*s 
rwognired on the company's books 
while the assets ere atiU retained. 

Due bin. .A written acknowledgment of 
indebtedness: merebaadise certificates 

issued by many stores are forms of due 

bills. 


Earnest monej*. Part of the purcha*e 
price, paid by the bu\er to the seller, 
for the purpose of binding the contract. 


(Continued on the next page) 


Excess profit tax. A federal tax levied 
ogain"t the net incomes of the indi- 
vidual*. partner«hips. and corporations 
in exce«« of certain exemption*: in the 
United States the law which wa* in 
effect in 1021 u*ed as a ba«i« for this 
tax the relation between net income 
and in\e<'ted capital. 

Ex-divIdend. Meaning "without divi- 
dend " Dividend* arc declared due to 
stcKrkhnldcrs of record on a *pO'-ificd 
date Between the record date and 
the date on which the diMdend i* pay- 
able. the *tock i* sold "cx-dlridcnd." 
the dividend accruing to the seller and 
not to the buyer. 

Flat money. Paper money ■which i* not 
ba«ed on gold or other specie, but is 
made legal tender by government or- 
der or "fiat": example* arc United 
States "green back" ard French paper 
money (a^^ignats). 

Firm. TTie term u*cd in grain and stock 
exchange* to dc'cribe binding options 
granted by a seller to a pros^pectiic 
seller: when a seeund i* offered “firm" 
the seller obligate* hini«elf to deliver 
the amount specified at the agreed 
price. 

FKcal year. Tlie twelve month*' period 
for which the accounts of a bu«ine** or 
coremnent are figured; in United 
States the government’s fiscal year 
ends Jure 30. 

Fixed cliarjles. Interest on debt, sink 
ing fund®, sometirre* rental* and «imi- 
lar item* which canrot be reduced, as 
diatincui«hcd from dividend* which 
ma\ be changed by a corporation at its 
di*fTetioa, 

F. O. B. /free on board). Tlie price 
quoted include* all ch.argr* up to the 
lime and place of shipment; it does not 
include freight and delivery charges. 

Free trade. The policy of admitting im- 
port* without payment of customs 
duties. 

Fundlnfi. The con\ersioa of current 
liabUitie* into long-term obligation*. 

Futures. Securilie«orcommoditie« sold 
OT bought with the assumption of de- 
hvery at a later date. 

Hcd}Sln|^. .A purrh.a*c or sale, a* an off- 
set to a possible lo«*; for example, a 
short sale of wheat by a miller to off- 
set a p<^sible lo*s in inventory value 
of Sour in storage. 

Holdinii company. A company which 
owns securities of one or more other 
companiesand is in a position tocontrol 
or influence the management of these 
companies. 

Interim certificates, or Interim re- 
ceipts. Promises i«»ued by a tanker 
or a trustee to deliver bond* or other 
securities when they are ready for dis- 
tribution; they are exchangeable for 
permanent certifi^tes or bonds with- 
out cost to the bolder. 

IntcrIocUnjt directorate*. )Vhen one 
or more directors are also directors of 
other corporations the directorates of 
such corporations are said to be in- 
terlocking. 

InvcntoTy. A revert or statement U*t- 
ing the merchandise on band and other 
assets of a business. 

Invoice. A statement sent to a pim- 
chaser listing the item or items bought 
and their purchase price- 

joint stock company. .A partnership 
w hose funds or capital are divided into 
shares. 

Laissez-faire (Let alone). The doctrine 
that it is best to let economic forces, 
particularly' competitive effort, work 
out their results'without governmental 
interference or coatroL 


Key: efipe, dt far. fast Tvlint fflll; mr. yet. fem. there; fee. bit: row. ivdn. for. not do; core. b«t rj/de, full, bum: 







ECHINOPS 

vertebrates, including starflsb. sea 
urchins, and sea cucumbers S-86, 
S-382~3, pic/«rc5 S-383, Reference- 
OntUnc Z-364 

place in “family tree” of animal 
kingdom, picture A-251 
Ecliinops. ^’ec in Index Globe thistle 
Erhlnm. Sec tn Index Viper's bugloss 
Echmiadzin (Cch-mi-ti-dzCn) , Russia, 
district in Armenia famous for 
mona'^tery, seat of Armenian 
church; 12 mi. \v. of Erivan. 

Echo (Ck'6), mythology' E-209, pic- 
ture E-210 

Echo, a reflected sound E-209-10 
how produced, dtagrovi S-239 
ocean depth*', found by S-239 
radio; prevention R-47 
whispering galleries focus S'239 
Eriio Kitpr, in Mammoth Cave, Ky., 
picture C-157 

Eck, John {Johann Maier von Eck) 
(1IR9-13I3), German theologian, 
bom at Eck, Swabia; opponent of 
Luther and the Reformation; de- 
feated Luther in debate at Leipzig 
1319; in 1520 obtained from Rome 
bull of excommunication against 
Luther; at Diet of Aug''burg (1330) 
among tho^.r ‘•elected to refute 
Luther’s theory nf confe«^slon 
Edvcner (t/.’t'-Jitr), Hugo (18GS— 
1934), German airship builder, 
president of Zeppelin Construction 
Works: associate and ‘•ucco'^-or of 
Count Zeppelin, built Giaf Zeppelin 
and commanded it on a flight 
around world in 1929, completing 
trip in three weeks. 

Eck'crmnnn, Johann Peter (1792- 
1851). German writer, friend and 
hferarj* executor of Goethe (’Con- 
ven'-ations with Goethe’). 

Eckert, map projection M-87 
Eckhnrdt (Ch’hcirt). or Eckhnrt. “the 
faithful," old man In German 
legend who warned of etils those 
who follow'ed Venus: vometime*} 
companion of Tannhiiuscr. 

Eckhnrt. Johannes (“Meister Eck- 
hart”) (12C07-1327?). German Do- 
minican monk, father of German 
m>stici?m. 

E<Ieotlc in decoration 1-181, 

table 1-178 

Eclip*‘P (C-khjfs'), in astronomy 
E-210-11, pictures E-210-H 
moon E-210-11, M-388, 384: Bailey’.? 
beads M-382 

sun E''210, pjcfure E-211: observing 
and photographing, picture A-436 
Eclipsing hinnrj. See in Index Vari- 
able frtar 

Ecliptic, A-436, diar/rams A-438-9, 
441 

equinoctial point determined by 
A-440 

moon’« orbit crosses plane of M-388, 
dtcf/tam M-S85 
pole of, chart S-374 
precession of equinoxes A-440 
'Eclogues' (ek'ldpc), by Vergil V-452 
Ec'nomus, Mount, hill on s. coast of 
Sicily; Regulub vanquished Caitha- 
ginians in naval battle 25G u.c. 
licole des Beaux-Arls (d-7;dl' dd Vo- 
car''), French government school 
of fine arts at Pari?; fuU name, 
^cole Rationale Sup€:rieure des 
Beaux-Arts; founded 1048 by Car- 
dinal Mazarm; especially noted de- 
partment of architecture; gives 
competitive examination? for Prix 
de Rome. See also in Index Prix de 
Rome 

Ecology ^-212-22, picionraph E-C15, 
pictures E-213. 216-17, 219. 221, 
color pictnics E-212. Sre also in 
Index Adapta tion : Hibernation ; 
Migration; Parasites; Protective 
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coloration; Struggle for existence; 
Symblo‘ils 

altitude and life E-214, pictopraph 
E-215. p.cfuic Z-J62 
Antarctic life A-260 
Arctic life A-32a 
balance of nature X-63 
climat-ic effects C-3SQ-L E-218, 220, 
1-4, 5, 6, picture E-213, color pfe- 
furca n-21S, P-5-8 
communities of animals and plants 
E-218, 220. F-168; artificial t-s. 
natural E-222. B-191-4, pictures 
E-217; climax comniunltj* E-220, 
F-237 

competition E-220, 222 
Interdependence of IHing things 
n-220, N-52-4. B-150 
life zones in Xorih America N'-258- 
C3, nwp X-258 

natural regions of earth W'-201-2, 
table W-202 

ocean life 0-330, 332, 13-150 
origin of Word E-214 
plant B-2G2, Er/c»c«cc-0«thnc B-264 
pracln al applications E-216-18 
rainfall a fa» tor R-71. pi''t»rc n-213, 
color pi'tuirs E-212, P-5: world, 
maps W-207-8, H-71 
fcucce'-'^i'tn in \»l.nii and animal life 
E-218, 220: part played by mosses 
M-40G 

Wallaces line diMding Australian 
and Asiatic life n-204, A-409-10, 
C-152 

Economic, Emplo} menf. and Develop- 
ment Commission, U N V-243 
Economic AiUlscrs, Council of, U S. 
t:.358 

Economic AfTolcfi dUIMon, U. S. 
U-SSS 

Economic and Social Council, of the 
E^nitcd Nations U-240a, 242, 243 
Economic botitn>, a field of botany 
that doaU with plants and plant 
product.*: in relation to manV inter- 
est? and need®, Rc/crcncc-Outlmc 
B.2C4 

Economic Commissions, for Europe 
(ECE). Asia and the Far East 
(ECAFE), and Latin America 
(ECLA) U-243 

Economic Coopernllon AdmlnlHtrntlon 
(ECA), U. S. 1-197 
Economic determinism C-425-6 
Economic geography, defined G-45 
Economic nationalism 1-196 
tariff and T-17-18 
Economic plants, defined P-302 
Economics, or political economy/ 
Science of the production, distribu- 
tion. and consumption of wealth 
E-222-30, diaprowis E-223, 225, 

227, Rcfcreiicc-Ouf/incs E'229-30, 
H-380— 2- Sec also tn Index Banks 
and banking; Labor; Monev; Panics 
and depressions; Trade: also chief 
topics below'. For a Jjst of economic 
terms, see table on preceding pages 
advertising a force in A-23-4 
bibliography E-230 
co-operative movement C-4C9-72 
cost of living L-279, ffrapJt L-270 
c>cles 1-138 

Indiistna] Revolution 1-128-35, pic- 
tuics I-129-'31, 133, Reference- 
Outline 1-134-5 

interdependence of nations T-166; 
^othlng C-S56l>-c; commerce 
T-164— 6, 1-196, 197; international 
trade 1-191-7, pictures 1-195, 197, 
tabic 1-193 

3and use L-93— 7, diaffram L-97, 
Otaph L-95, map L'94 
Machine Age M-13-14 
Marx, Karl M-105 
mercantile system T-165-6, 1-194 
monopolies and cartels M-359-60 
nationaU?m. or isolation 1-196. 

T-166: tariff factor T-17-18 
origin of word E-214 
population changes, problems 
P-372-3 


EDDYSTONE 

real Income 1-138 
relation to sociologj’ S-221 
Renaissance conditions R-107-8, 
Rc/crcncc-Outhnc R-108 
.social science.? In relation to econom- 
ics St-221 

social studies include S-218c 
tariff T-16-19 

taxation T-24-5, chart T-24a 
tni*-!? T'201-2 

wealth E-223, 229; measured by 
money M-335 

Economic security. Sec fn Index 
Social insurance; Social 3egI‘-lation 
Economic Stnidlizntlon, Office of 
(OESt. V. S.. established 1942. 
terminated 1946* R-215 
Econonij T-1C5— 6 

Ecor^e. Mir-h village on Detroit River 
8 mi. s. of Detroit; pop. 17,948; 
steel, engine®: map, in^cf M-227 
Ec'lor, Sir, Round Table knight R-236 
Ecuador (ck'tca-ddr). South Ameri- 
can republic, on Pacific coast: area 
about IOC. 000 sq mi : pop. 3,202.- 
757: cap Quito- E-230-2, map 
P-164, Rcfcrcncc-Outhnc S-280 
children. Indian baby, pi.tnrc Li-llO 
climate E-230-1 

commerce. Sec in Index Trade, table 
earthquake E-IO? 
education E-232 
flag F-138, color picture F-136 
Galftpagos Inlands G-3-5, pictures 
G-4 

government n-232 
bl®torj' E-232: Inca? 1-50 
Independence Da> F-59 
Jivaro Indian*- S-262 
literature L-127 
name, meaning E-230 
n.atural features E-230-1 
Panama hat® H-281. E-231 
people E-231, pictures L-110, 111'* 
how' the people IKe E-231 
product? E-231-2: tagua nuts B-370. 

372, picture B-370 
relationship® In continent, wnps 
3-252-3, 255-7, pictoproph S-246 
temporaiuro E-232 
ncnmen'lcftl coiincll**, or general conn- 
rlih. See Ml Index Church councils 
Ednm (t'ddm. Dutch u'ddm), Xether- 
land®. town In n.. J2 ml. no. of 
Amsterdam; pop. 3741; ships, rope, 
leather: mnp B-111 
Edam rhec®c (I!-206, picture X-117 
EDC. See in Index European Defense 
Community 

Ed’dns two collections of early Scan- 
dinavian literature S-56, I-ll» 
L-085, ^r-477 

Eddington. Mr Arthur Stanley (1882- 
1944), British astronomer; profes- 
sor astronomy and director observ- 
atorj'. Cambridge ; noted for re- 
searches on motions of stars. .®tel- 
lar evolution, and relativity (”rhe 
2iralhematical Theory of Rela- 
tivity'; '.Stars and Atoms’; ’The 
Nature of the Physical IVorld*, ‘The 
Expanding Universe'). 

Eddy. A®a Gilbert (died 1883). hus- 
band of Mary Baker Eddy E-232 
Eddy, Clarence (1851-1937), organist, 
composer, horn Greenfield, Mass.; 
organist, First Presbyterian Churchf 
Chicago (‘Pipe Organ Method'). 
Eddy, Mary Baker (1821-1910L 
founder of Christian Science E-232, 
picture E-233 

Eddj, Nelson (born 1901), barit^e, 
born Providence, R. I.; debut, Phil- 
adelphia, 1922; popular in opera, 
musical films, radio, concert. 

Eddj , current of water, list F-ll8a 
Edd> currents, in electricity E-292. 
diar/i'atn S-334 

Eddj stone lighthouse L-236, viap 
B-321 

hydraulic cement used C-167 _ 
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U'403— i: riilbnpht F€'llo\v*'hlp«5 
12-262; llhodts j‘Chol.'ir‘^hips 
R-144 

4-H Clubs F-252-252?>, pic/iir€'5 
F-252a-l/ 

Gin Scouts G-113-15, pictJtrcs 
G-113-14 
gonis E-242— 4 

guidance and counseling E-254— 5, 
pic/«rc E-256 

handicapped E-C54, pictures E-254 
high schools See in Index High 
school 

historj' in U. S E-242-4. 255-7 
Indians, American 1-111-12, picture 
I-lll 

Individual difference*: 1-113: intelli- 
gence 1-170—5, pir/Jtirf 1-170- 

1, 173-4; mental deflciencj ^1-172 
junior college C-383, E-256 
junior high school D-256 
kindergarten^ and nur'-ein. «:chool*« 

K-41— 4, pictures K-41— 3 
land grant*: In United State*' E-256, 
257, E-92, S-S8: Soutli Dakota 
S-30G-7; ilorrill Acts r-256, 
U-403. A-64; Texas T-97 
land U‘:c and con*:er\ ation 1^-96 
language arts L-lOO-lOOd, pictures 
Lr-100a-</ 
learning L-143-6 

leisure time, preparation for L-15S- 
61 

llbrane*: E-180— 206, pictures L-180- 

2, 184-5, 187-203 
Ijceum C-205 
magarine*: factor in ^^-30 
material*! of Instruction, Improtc- 

ments E-248 

medvoN at 

Abelard's influence A-S 
Arab contributions M-331 
Charlemagne establishes schools 
C-188 

chlvalrj P-62 
church school** C-302 
guilds train craft«5mcn G-228 
knight training of K-55-6 
monastery school, picfiirc M-238£r 
unlcercitles U-404 
memorj' M-170 
mental defect^^es M-172 
mental hjgiene M-172-3 
method** 

acticity program E-244 
conversational method C-4G8 
Dalton Plan n-250 
Eliot’*: influence E-329 
Froebei F-297, K-44 
Garj* **j*stem G-28 
homogeneou** grouping E-250 
Horace Mann M-Sl 
kindergarten** and nur«:er> «*chools 
K-41— 4, pictures K-41-3 
Monte*:son method M-379 
platoon S-58 
project method E-250 
remedial teaching. arithmetic 
A-343 

Rou«:‘’eau R-236 
Socratic method C-458 
Msual aids See in Index Visual 
education 

VTinnetka Plan E-250 
militarj education See in Index 
United States Mllltar^ Academy- 
United State*: Xa\al Academ\ 
Momll Acts A-64, n-256, 1-163 
U-403 

motion picture*? M-407-8, pictures 
M-408: animated cartoons M-428 
Negro N-108-9 
normal schools E-259 
nur*:erv ^ehool Tv-44 
objectives E-249— 50, 251 
Office of Education U-367, E-258 
pageants, u^e of P-19a 
parental school S-58 
parent-teacher as*!Ociations P-80 
parents, how they can co-operate 
with teachers C-248, E-240-1, pic- 
tures E-241, 261 


parochial E-258: indirect aid E-258 
plij‘'iral training P-227—8, A-449-50, 
putujes A-449-50 
population changes affect P-373 
prl\ato E-258 

p*:ychologi P-4276* bibliography 
P-429 

public school sy«item n-255— 7 
puppets P-441 

radio a** medium R-50, 7)frf«rc H-46 
reading n-82— 4/, pictures H-S2— 82a, 
c-</, 84-84e 

rural See tn Index School subhead 
rural 

safit> education S-4, pic/nre E-244 
school (nr»'llment in United States 
U-331. charts V-Z30, 316 
*:chool equipment pictures E-238, 
243, 245. 247. 249-52, 254 
*:econdnr\ E-242— 3. 256, S-58 
social settlement actlvitUs S-218a, 
A-18 

*:pecial *'er\i<ev E-254— 5, pictuirs 
C-254 

stor\ telling S-404-23, pictures S-404, 
406, 408-23 
ctudx S-433-4 

taxation for T-24, n-25G— 7, 258, chart 
E-259 

teat her *'hortage E-259-60 
teacher training E-258-9. C-205: 

rir<*t normal *'fho<il E-259 
tcchnfcai «'Chool‘? U-400-2, 403* tex- 
tile •'Chool E-338 

televKlon a** mt ilium ;>ic/»frr»v E-247, 
r-424/. F-251. T-51 
to**!** •'tail«»ilcal ireatnu nt S-385c-<7, 
tahU^ S-385C-// pen entile rank 
S-385r-7. (fraph S-385/ 
tiuisorMtle‘-U*400-4.pb tares U-400-1 
%acatinn effect on achievement 
V-422 

V Isual education Sec tii Index Visual 
education 

vocaitonn! cdination Sec in Index 
Vocational education 
work and fatigue W-199 
AVorld V’ar 11 education for *-or\- 
ice men and women E-256, U-404, 
ialtc V-46GO 

rducatlon. Offirr of, U S U-367, n-258 
Future Farmer' of America F-52G6 
land ii*:e forum'- 1^-96 
Now rarmer** of America F-3266 
Edarntloml dining^ P-4276 
achievement te*'ts p-4276 
ndole'cence A-22-226 
Binot test*: P-4276 

emotion E-340-340f», picfiirrs E-340- 
3406 


Individual difference'- 1-113-14, c7mrf 
1-114 

Intelligence tests 1-170-5, pic/urcj 
1-170-1, 173-4 
Interest** C-242 
learning L-143-6 

memorj training M-170. L-145-6 
mind nature of M-261 
Stories with a purpose L-270-1 
study methods S-433— 4 
work and fatigue W-199-200 
Fdnr.'itlon Week K-58 
Edward, the Confessor (1004?— GO). 
Saxon king of England, noted for 
pletv : commemorated as saint 
October 13; E-264. picture E-2G5 
tomb-chapel in Westminster Abbey 
W-99 

William the Conqueror and W-137 
Edward, the Elder (died 924), Saxon 
king of England E-2C4 
Edward, the MartjT (963?-978), 
Saxon king of England; E-264 
Edward I (1239—1307), king of Eng- 
land E-264-5, E-362 
adviser of father (Henrv III) H-336 
attempts to conquer Scotland S-64- 
5, W-4 

Carnarvon Ca«tle. victuic C-134 
Model Parliament P-88 
“prince of Wales*’ created VT-S 
Simon de Montfort and ?kr-379 
Wale*: subdued W-3 


Edward II (1281-1327), king of Eng- 
land E-265 

defeated at Bannockburn n-332 
shoe sizes originated bv S-162 
Edward HI (1312-77), king of Eng- 
land E-265, E-363 
Chaucer’s official career C-200, 202 
French throne claimed P-191 
Hundred Y e a r s’ War H-445-6; 
Calais C-18 

Order of the Garter D-43 
Round Tower W-155 
table of descendants 11-233 
title of duke created bj D-40 
Edward IV (1412-83). king of Eng 
land fir'-t of the Yorkl*:t kings 
E-2G5-6 

Wars of the Ro'^e*- E-265-6. R-232, 
233 

Edward V (1 170-83). king of England, 
the bov king R-151, n-266, piefure 
E-3C5 

Edward M (1537-53), king of Eng- 
land E-2C6, E-332, E-365 
Lady Jane Grey G-215 
Praver Books publ{*!he(l (1549. 1552) 
C-303 

Edward VII (1841-1910), king of Eng- 
land n-266, picture E-265 
Cullinan diamond D-81, picture D-79 
Victoria’** attitude toward V-470 
vMt to Washington. DC W-128 
Edward VIIT (bom 189 0, king of 
England (later duke of Wind‘*or) 
E-2CC-7. picture E-266 
Edward, prince of Males (1330-76) 
(called the “Black Prince” hocau«e 
of hi*- black armor), prince of 
Wales son of Edward III of Eng- 
land and father of Richard 11: 
victor of Poitiers (1330) and sharer 
In victorv of CrCcj* (1346) 

Cn'o H-445 
Poltler** H-44C 

Edward, I^ike (formerly Albert Ed- 
ward N>an*za). lake In e -central 
Africa vtaps A-46, B-109, E-199 
Edwards, AnicHu Ann Hlandfaril 
(1831-92), English writer and 
Egyptologist, born London; helped 
form Egyptian Exploration Fund 
CA Thf»U‘*and Mlk** up the Nile’, 
’Pharaoh*', Fellahs and Explorers’ 
novels — ’Lord Brackenbury’ and 
'Debenham’s A*ow’) 

Edwards, George Wharton (1859- 
1950), Illustrator, mural and por- 
trait painter, and author, born Fair 
Haven Conn.; art director CoUicr^s 
1808-1003 

Edwards, .Tobn. bookbinder of Hali- 
fax. England B-241 
Edwards, Jonntimn (1703-58), New 
England theologian bom South 
Windsor, Conn : America's leading 
representative of strict Calvinism 
(‘Puritan Sage*, anthology* of writ- 
ings published 1953 to commemo- 
rate 250th anniver.sary ) : A-225 
Hall of Fame. fa67c H-249 
Edward MI renlnsnln. an Ant.arctlc 
region discoveied 1902 by Robert F. 
Scott* map A-259 

Edwnrdsv illc. Ilk, city 70 mi s w. Of 
Springfield; co.al-mlnliig and agri- 
cultural center; pop 8776, site of 
Kickapoo Indian agency, instru 
mental in transferring great tract 
of land from Indians to U. S • map, 
\nsct 1-37 

Edwin Gould Foundation for Children, 
Incorporated 1923, gift of Edwin 
Gould; to promote welfare of chil- 
dren, especiallv* in New* York State 
Ed'wy, or Eadwig (939-959), Saxon 
king of the English eldest son^^oi 
Edmund I; succeeded his uncle 955: 
shared throne with brother Edgar 
Eeden (d'dcu), Frederik AVlUem van 
(18G0-1O32) Dutch poet, novelist 
and playwright; one of leaders of 
literary* revival of 1880; most fa- 
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EGYPT 

conquest E-280, P-155; Alexander 
tlie Great conquers E-280, A-148 
Ptolemaic Period (332-30 b.c.) 

P-430, E-280, A-150: Cleopatra 
C-342-3, E-280 

Roman Period (SO e.c.— a.d. 395) 
E-280; rise of monasllcism 
M-554-5 

Bvzantine Period (a.d. 3D5-C41) 
E-280 

industry and trade E-279 
wire making W-lGl 
irrigation E-278b, 279, pictures 

E-274 

jewelrj* E-282, J-346, picture E-2B2 
language and writing E-285: alpnu- 
bet A-176-7. c7tart A-177; hlero- 
ghqdiic writing W-310, 3J0n, pic- 
ture "W-SlOn; ink 1-150; paper 
(papyrus) P-68«; Ro*^etta Stone 
E-285-6; writing with stylus, pic- 
ture P-114 

libraries E-180-I; Alexandrian 
E-181, A-ir,0 

literature K-286: ‘Instructions of 
Ptah-Hotep’ C-458 
marriage cij>toms I\I-lOl, lOln 
mathematic.s G-65: Claudius Ptole- 
maeus P-430 

medicine and surgery M-164b, 
H-429b 

metalwork; alchemy A-145 
jiapyrus, uses of P-72, P-68o, E-282 
people: how the people lived E-281-2 
jmppets P-440 

pyramids P-445-6, E-279, piriiirea 
A-312, A-530, E-278a, P-446~7, 
> 2-105 

religion and mvtholugy E-278a, 
283—4, See also in 7«dcx Egypt, 
ancient. snhJicnd burial and fu- 
neral cusiomb 

animal worship: iiaboon C-2, piciurc 
M-351; beetle (scarab) B-106; 
crocodile C-515; sacred ibis I-s 
closely identified with government 
G-145 

Isis 1-255, picture 1-255 
mummies- M-44g 
Osiris 0-426a 

sheep used for monev ^1-336 
shelter S-144-144o> E-281: prehis- 
toric E-278b 

ship« S-149, E-278b, picture S-153 
sphinx S-338-9 
tapestries T-13 

textiles T-103-4: spinning S-349; 

weaving S-351-2 
toys, picture E-281 
transportation T-170d 
water clock W-55 
water power R"-67 
\%ater supply in cities W-73 
weapons, bronze tV-B 
weighing .‘^calo 'W-BS 
wheel tV-220 
wrestling W-SO? 

writing. See in l7ulcx Egvpt, ancient 
subhead language and writing 
Kgjpt. T.o\\er, that part of EsA-pt 
north of CO® n. latitude E-272 
Upper E-272 

Egjptinn archltertnre A-305, E-284 
arch A-297 

column.s picture E-283, color vie- 
tnre A-307 
obelisks, picture 
pillar and beam, picture A-305 
pylon, picture E-28S 
pyramids P-445-6, E-279, pictures 
A-312, A-530, E-278a, P-446-7. 
S-105 

sphinx S-338-9, /Jicturea S-338, P-446 
temples; Eeir el-Bahri, picture 
E-284; Karnak, color picture 
A-307; Philae Island, picture 
E-283 

Egyptlati art 
drawing E-140 
enameling E-341 
metalwork ^1-177, 178 


painting P-24, E-284-5, pictures 

E-281-5, P-24, D-14C. F-319c: 

architectural decoration, picture 
A-307 

pottery P-393, E-282 
sculpture S-76, E-285, pictures E-446, 
S-73 

Nofrelete S-76, picture A-208, color 
picture S-72 
pylon picture E-283 
Temple of Karnak. color picture 
A-307 

wood W-190, picture W-190 
sphinx S-338-9, pictures S-338, P-446 
textile design T-104. picfinc T-103 
tomb paintings E-284. F-319c, P-24, 
pictuics D-I4c, F-310C, P-24 
EgM'llan cotton 0-498, C-356b, pic- 
ture C-4Q5 

Eg.% ptlnnlrcd clay C-340 
Eoptian prlict. Sec i« Index Henna 
Eg> pilau \ulture, or Plinrnoh> Iicn 
V-524 

lUiroiilircItHtelii ( d-rtu-VriCshtin ) . 
German town situated acrov.s Rhine 
Ri\er from Coblenz; castle on rod: 
4U0 ft. high taken by French 1799, 
re.'^lored to Germany by cVingres*. of 
Vicuna lel5. held l>> the American 
Army of Occupation 191''. 
Klircnburg, lb ft. See iit Index Eren- 
burg 

Rlirllrh (<lr’7i/:>, Hetttim (born 1003), 
pen n.tme Uettina artist .and au- 
thor, born Vienna. Au.stria; at- 
tended school** In Vienna. I'arls. and 
Fiortnee. In World War 11 left 
Austria for Eondon. to America in 
1947, and then to Europe. Her pic* 
lure books for children are ba-ed 
on her love of animals These books 
tell the story of a small donkey: 
'Cocolo*: ‘Cocolo Comes to Amer- 
ica’; ‘Cocoio's Home*. 

Rltrlicit. I*«ii! (1854—1015), Gorman 
bacteriologist E-28C 
ElcJienborc. I'rlit (born 1901), Ger- 
man artist and Illustrator, born 
Cologne, Germany; famous car- 
tooni.st; after many travel**, made 
home in Tuckahoe, N. Y. For chil- 
dren illustrated *Pu.**.s In Boots*. 
Anna Sewell*.*. ‘Black Beautv*. 
Jonathan Swift’s ‘Gulliver’.s Trav- 
els’, and Robert Pavls* ‘Padre 
Porko*; wrote and illustrated ‘Ape 
in .a Cape*, alphabet book 
illustrations: ‘Jane Kyre*, picture 
E-3805/ ‘Padre Porko*. picture 
S-417 

EIclieiidorfT (?*/frii-ddr/), Joseph, 
bnron \on (1788— 1857), Gorman 
poet and story writer; his poem** 
probably finest lyric expression of 
German romanticism; best remem- 
bered for tale 'Au** deni Reben cine.** 
Taugenichts* (From the Rife of a 
Good-for-rCothlng). 

Elder down, fine soft plumage tliat 
grow.', under the ordinary' feathers 
of the elder duck I)-l60-i 
Elder-down rloMi, a fabric with soft, 
heavy nap of cotton or wool on a 
knitted cotton foundation. 

Eider duck, a diving duck; species 
include American eider {Souiatcriu 
inollissima) and king elder (Soma- 
tci’ia spcctahiiis ) : D-160-1 
Iceland I-lOa 

Elelson, Carl Ben <1897-1929), avia- 
tor, born Hatton, X.D,; fir.st pilot 
to use airplane In Alaska: pilot for 
Sir George Hubert Wilkins* polar 
flight 392S; died in crash off Cape 
North. Siberia, while attempting 
flight to icebound vessel A*a7i«?;. 
Ei^l (f7ef). The, rugged plateau of 
Germany in former s.w. Prussia; 
about 1000 sq. ml.; average eleva- 
tion 1500 to 2000 ft.; many ex- 
tinct voIcanoe.«. 

EifTel (V/CJ, French c-fcV), Alexandre 


Gustavo (1832-1923), French engi- 
neer, huilder of Eiffel Tower, and 
authority on aerodynamics; de- 
signed framework for Bartholdi's 
Statue of Liberty. 

EifTel Tower, in Paris, France P-83l», 
Dinjy P-83a, pictures F-266, P-81 
Eiger (Vf/Cr), peak (13.042 ft.) in 
Bernese Oberland, Swls« Alf’*'. 
Eight, The. group of artists P-38 
Klglitoentli .\mcndment, U. S. Consti- 
tution P-416-17 
repealed r-355 
text E-355 

Eljkmnn Christian (1858— 

19.70). Dutch .«*cientist: professor of 
liygicne at Utrecht, 1898-1928 ■ 
Xobcl prize in medicine. 1929: laid 
foundation for vitamin study: 

V-497 

Elkon. Sec in Index Icon 
‘Eikon nimlllke* iVkOn ba-siVid:d). 
famous book uhich ai)peared im- 
mediately after execution of 
Charles I and profe'-*‘*ed to be the 
king*** own account of his suiTer- 
ings in prison ; jirobalily written by 
Bishop .John Gauden (1G05— G2). 
'i:ikonoklnsf<'H' ("image breaker”), 
Mdlon'- defense of the execution of 
Charles I, written to counteract 
‘Eilcon Basilike'; at the Restoration 
it was ordered suppressed and 
burned by the hangman, 

ElUliptniim (eJshttnU-us), Loifi*! 
.Mirhel (1SG4-1941). painter, born 
Arlington. N.J.: began painting at 
IT, won reeognltiou 50 years later. 
Elrmndl {d-uou'dC), I.iilgl (lo-f'pe) 
(born 1874). Italian political 
leader; member of ChrNtian Demo- 
crat jiarty; financial expert; elected 
president of Italy for seven-year 
term 194S. 

EIndhoien (nid'ho-rrn), city in s. 
NelherJands; trade and industrial 
center; pop. 134,327: maps B-lll* 
E-424 

Einhard (hi‘?icfrO, or Eglnhnrd 
(<Vf/iii-?i«rt) (7707-S40?), secre- 
tary and i>iograpiier of Charle- 
magne; also sin architect; his biog- 
raphy of Charlemagtie was one of 
the noted books of the Middle Ages. 
Kinkorn (iii'l'oni). a primitive tyjie of 
wheat W-118, 7>ic/»rc« W-116, 119 
Elnsledslii (hi'rr-fh7ii ) , .^Switzerland, 
town 20 ml. s.e. of 5<urich: pop. 
8392; Benedictine abbey (lOlh cen- 
tury) containing reputed miracle- 
working image of the Virgin 
Zwingll at Z-36G 

ZUiiNteln (fM*5(i»s), Albert (1879— 1955). 
American scientist E-286, picture 
E-286 

gravitsition G-173, R-lOO 
mas«* and energy A-464, E-344/-5 
photoelectric effect E-344d ^ 

relativistic corrections of Xewton s 
mechanics P-232 

relativity theory R-98-101, E-286, 
P-232, tliapj-oJns R-98— 100 
EIndioien (tii’/o-ct » ). Willem (ISCO- 
1927), Dutch physician; won X^obel 
prize in medicine 1924 for his string 
galvanometer, recording most mi- 
nute vibrations, used in nerve, heart, 
.and muscle examination. 

Eire (dVc). or Erin, goddess and 
queen of Tuatha de Dan Ann, tribe 
of people in Irish folklore 1-234 
Eire, Gaelic name of Ireland 1-226, 
230h 

Eisenach (I'zc-nciK), city in central 
Germany at n.w. end of Thurin- 
glan Forest; pop. 51,834; 
of Wartburg near: maps G-88, E-424 
Bach Museum B-10 
Luther hidden at L-353 
Ei‘*enliower (Vz'n-hou-ci’) , Dwight 
D(avid) (born 1890), 34th PJ^pV* 
dent of ITnited States E- 287 — Si/- 
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ELECTRIC 

A-518; locomotive L-291 
si'mbol for, jiic/iirc n-40 
volta?res furnished B-80-1 
Klectric hell E-292 
Electric catn«*h T-155, 156 
Elcetrir rluirjio K-29i“7, 301, 305—6 
atom A-460, M-142c 
Du Fay's di'^covery D-307 
electrons and electronics E-316-17 
lightnlne: studies L-241 
measured by singrle electron A-457 
particles in atom A'457-8 
radio R-34 

Electric circuit r:-294-300. See also in 
Index Circuit, electric 
Electric clock TT-SO 
principle of motorE-C92, picture W-SO 
Electric conductors E-297, 317, dia- 
gram E-298 
aluminum A-182 
copper C-473 
crystals C-525 
jrraphite G-156 
metals M-142p 
selenium S-98 
.«Ilver best E-297 

Electric current E-294— 300, E-316— 17 
alternating (A.C.) E-305-6, E-290-1, 
R-33-4, diarjram E-344l> 
rectified by crj*stal R>36; vacuum 
tube R-37-8, dinornm R-S9 
conductors and conductivity E-294, 
297, E-316: solutions E-300-2, 

E-315 

direct (D.C.) E-290-1: alternating 
changed to R-36, 37, 38, 44; rule 
concerning direction E-297 
eddy E-292. dla< 7 rani S-334 
generation E-290-2, E-311-12b 
heat causes E-302, dinoram E-294 
high frequency R-40-1: from a 
magnetron E-3C1. dtaf/rams 
E-320; transmitting R-41; vacuum 
tubes as generator.^ E-320-1 
Induced E-304-6, E-290 
magnetic effects E-303-5, E-290-1 
measurement E-298-300: galvanome- 
ters used G-6-7 
possible use in fi'^hlng r-116 
transformer T-167, diapram T-J67 
transmission E-312b, diaprams 
E-313. picture E-312b 
Electric eel T-155, 156, E-268 
Electric elevator E-328-9, picture 
E-328 

Electric eye R-30c. See also fn Index 
Photoelectric devices 
Electric tislie*. F-105 
electric eel T-155. 156, E-268 
torpedo fish T-155, 156, picture T-155 
Electric furnace F-316— 17 
calcium carbide production C-18 
refractory* brick manufacture B-304 
steelmaking 1-243-4, 247, diapram 
1-236, picture 1-243: invention of 
1-247 

Electric fu«e«? D-303 
alloys used for A-173 
fire prevention F-89 
Electric generator E-289-92, pictures 
E-290-1 

A.C. and D.C. t>T3es E-291, 292 
commutator and armature E-290-1 
gas-driven, pictures M-435 
hydroelectric turbine t^Ties, pictures 
T-211, Vr-69 
locomotive, pietttre L-291 
streetcar S-430 
Electric heating H-321 
Electric Home and Farm Authorltv 
R-205 

Electricity E-293-309, pictures E-293- 
308. See also in Index Electron; 
Magnet and magnetism; Radio; 
Telegraph; Telephone; Television; 
X rays; also headings beginning 
with Electric and Electro 
atoms, electrical nature of A-457-8 
bibliography H-396 
capacity E-S06: in radio R-34 
cells and batteries B-79-82, diapranis 
B-79-81 


charges, circuits, and currents 
E-294-7, 298-300 

chemical action generates E-301, 
diapram E-295 

communication aided hy C-424c— d 
conductors and Insulators E-C07, 
C-525, S-98 

direction of current, confusion over 
E-297 

electromagnetic radiation R-29-32, 
pictures R-29, 30a-2, table R-30 
olcrtromngneli‘‘m E-303— 5, M-41— 3, 
T-167, pfrfiirc M-42 
electronic nature E-31C-21, E-293-306 
electron*' and electronic*' E-316-21 
experiment*' elementary C-293 
hKtoiy E-307-9, P-234-5 
induclanie E-305. 30G: m radio R-34 
induction E-304-6: coiN and tnins- 
former*' T-1C7: radio R-37 
industry electrified E-312b-13 
Inventions tabic l-204h 
lightning nature of L-240-1 
mc.asurement and unit*- E-298-300 
ammeters G-6. dtapram G-C 
ampere E-298 
gaUanometers G-6-7 
ohm E-298— 9, dtapram E-SOO 
volt and \oltagc E-298-300 
voltmeters G-6, dtapram G-C 
v.-att E-300 

wattmeters G-C-7. M-182, picture 
^r.l83 

name origin of n-307 
phototube and devices P-200— lOn, 
p«r/iirC5 P-209-10 

physlologj brain wave*- B-283; 

nerte Impulse*' N-lll-12 
po^ith 0 and negative n-294, A-457-8, 
E-316-17 

rcsi*-tance E-C97-8: in radio R-34 
rural electrification A-61, E-31S-14 
thermoelectric effects E-302, T-117, 
P-448 

ways to make, diapratns E-295 
Electricity, static, electricity at rest 
E-294 

Electricity In the home. Sec in Index 
Electric appliances; Electric light- 
ing 

Electricity on the farm A-61, E-SlS— 14 
Electrlr-llght hug, or giant unter bug 
W-65, picture W-64 
Electric lighting E-309-11. L-238. pic- 
tures E-310-11, I.-239, See also in 
Index IClcctric power 
arc lamp E-309-10: mlsch met.al 
u^ed A-174; motion-picture pro- 
jector, diapram S-392, pictures 
M-424, 425' 

circuits, planning, picture E-299 
floodlighting: lamp used In, picture 
E-310 

gas-driven generator, picture M-4S5 
lamp 

annual consumption K-311 
carbon filament E-310, E-237 
construction E-310, V-434, G-122b 
Edison invented E-23V, picture 1-199 
frosted G-122h. E-310 
production E-Sll 
tungsten filament Invented T-206 
types, jiicturc E-311 
meter M-182-3 
signs E-314 

Electric locomotive. Sec in Index Eioco- 
motive, subhead electric 
Electric meter M-182-3, E-292 
Electric motor E-291-2, picture E-292 
automobile starter A-526-7 
induction motor E-292 
submarine S-436. 437 
superior for factory xnachlnerv 
E-312b-13 

Electric organ 0-424 
Electric power E-311— 14, pictures 
E-312b-13, color picture E-312- 
312a. See also in Index Hydroelec- 
tric power 

battery- B-79-82, diagrams B-79-81 
discovery by Faraday, basis of F-20 


ELECTROLYSIS 

factories E-312b-l3 
generators E-289-92, pictures E-290-1 
high voltages in transmission E-303 
hydroelectric ^-68-70, pictures 
■W-67. 69 

production E-311-12b 
rural electrification E-313-14, A-61 
tides, possible u*'c T-131 
transformers E-312b, T-167, dia- 
grams E-313, T-167 
turbine types used T-210— 12, pic- 
tures T-211-12 
volcano harnf"*‘*'<-d V-520 
Electric rnilnny« S-430-2, R-63-4, pic- 
tures S-429, 431. Sec also in Index 
Elevated railway; Locomotive, sub- 
head electric; Street railway; Sub- 
ay 

Electric my, or torpedo fish T-155, 156, 
picture T-155 
Electric refrigerator R-94 
Electric resistance E-297— 8 
pure metaK versus alloys A-17S-4 
radio R-34, 37 
symbol for, picture R-40 
Electric shock 

artificial re‘'pIrntIon if breathing 
stops F-9C, picture F-95 
electric flshe*^ T-155-G 
prevention S-7-8, picture S-9 
Electric *>Igns E-314 
apparent movement and S-100 
Electric stredrnrs. See in Index Street 
railway 

Electric thermometers T-117, P-447—8 
Electric torpedo T-156 
Electric transformer. Sec in Index 
Transformer 

Electric Milve E-516-21. See also in 
Index Vacuum tube 
Electric welding W-OO 
Electric wire. See in Index Wire, 
electric 

Electrocardlogmm, of heart H-314 
Electrocardiograph, for recording heart 
current H-314, picture D-J04 
Elcctrochem'lMtry E-315, C-220. Sec 
also i« Index Electrolysis; Electron 
action in solutions E-301, B-79-82, 
dioprams B-79-81 

batteries and cells B-79-82, diapratns 
B-79-81 

electromotive series E-315 
electroplating E-302, E-316 
clociroiyplng E-321 
hydrogen ion concentration H-460, 
A-10 

ionization E-315, A-10, E-318, pic- 
ture E-301 

measurement of current E-298 
Electrocu'tlon P-415 
Elec'trodc, terminal through which 
electric current enters (called 
anode) or leaves (called cathode) 
in electrolytic solution or ionized 
gas E-302, E-315, 1-205 
arc lights E-309 
battery B-80 

carbon used A-183, C-120, picture 
A-182 

electric furnace F-317, 1-244, pic- 
ture 1-243 

oil-well logging P-172 
storage battery B-81 
X-ray and Crookes’ tubes X-328 
Electrod3‘nam'lcs, or electrokincflcs. 
science of electricity in motion 
E-308 

Elecfroenccplialogram (^-leJc-tro-en- 
scf'a-ld-prdm) B-283 
Electroencephalograph B-283 
Electrorysls, electrical decomposition 
of a compound in solution E-S02, 
E-316, 315 

aluminum production, picture A-18- 
chlorine obtained by C-288 
Davy’s experiments E-308 
electric current measured by E--95 
electroplating E-302 
electrotj'ping E-321 
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ELIZABETH 


Kleuslnlan (rI-2/|i-sI>ri-nn> raypterle**, 
religvoufa rites at Eleusis In ancient 
Greece 0-63 

Elensls ancient city m At- 

tica, Greece, on coast opposite 
Island of Salamis: In early times a 
powerful rival of Athens. 
Elenthcropolis (cZ-j/if-f^Kr-dp'o-Zu^), 
or Bctliogabris, ancient city of Pal- 
estine, 25 mi. s,w. of Joru^-alem; 
Biblical Mnrcslmh: rebuilt during 
Crusades; modem BcU .librln. 
Elevated railway, in cities S-429, 
430-1 

N'ew Tork City, plctvrc H-275 
Elevation, in architecture. See in 
index Architecture, fable of terms 
Elevator, In airplane A-90, dtafirams 
A-87, 88, 89. Sec al^o in Index 
Aviation, fable of terms 
Elevator, in buildings E-328-9, picture 
E-328 

Elevator, grain. Sec irt Jndc.T Grain 
elevator 

Elf (plural elves), a supernatural be- 
ing of Teutonic mythology*: some- 
time?? thought of as a mountain fay 
or. usually, as a small sprite. 

El raiyum. Eg^'pt. See in Index 
Fajmm 

El Fns.ber, Anglo-Egj*ptIan Sudan, 
Sec in fntlcr Fa^^her, El 
El Fas «m. np:>'pt. See in Index Fayum 
Elfeld. Germany, Sec in Index Elt- 
ville 

El Ferrol, or Fcrrol (fd-roV}, .‘^eaport 
and naval station of n.w, Snain; 
pop. 34,777; shipbuilding, fishing: 
map E-425 
Elf oul 0-431 

Elgar (•'Vyur), Sir Edaard (1857— 
1934), English composer noted for 
brilliant, massive chorals and rich 
iTmphonles; oratorio The Dream 
of Gerontius’ made him famous in 
1900; among best known work«! are 
'Sea Picture.®’, a song cycle; 'Pomp 
and Circumstance', popular march, 
Elgin (t/'^in), James Brace, Sth earl 
of (2821-03), oldest son of 7th earl; 
appointed go\ernor of Jamaica at 
00 ; governor general of Canada 
1840-54, one of the most jKipular 
holder-s of this office; viceroy of 
India (first appointed directly l)y 
the CroVkii) 18G0 to hi® death: C-98 
Elgin, Tboma** Bruce, 7th earl of 
(17C6-1841), English diplomat and 
art collector, envoy to Belgium, 
Prussia, Turkey 

removes Elgin Marbles from Athens 
A-12 

Elgin (cVpin), III., city 30 ml. n.w. of 
Chicago, on Fox Diver; important 
market for dairy product??; pop. 
44,223; watches, watchcase®, docks, 
shoes; printing and publishing; 
®tate hospital for the insane: mans 
1-36, U-253 

Elgin (cl’Oin) ^larblcs, remain.s of 
Parthenon sculptures in British 
Museum G-204, pictures G-200, 206 
Elgon. Mount, an extinct volcano In 
East Africa, on boundaiy between 
Uganda and Kenya; 14,136 ft.; 40 
mi. in diameter (crater 5 ml. 
across) : maps A-46, E-199 
El Greco. Sec in Index Greco, El 
El Hasn, of Arabia. Sec in Index 
Hasa, El 

Elhuyart (.cJ-ii^jjarf) , Faiisto de 
(1755—1833) and Juan Jo®€ de 
(died 1804), brothers, Spanish 
chemists who isolated tungsten 
(1783). 

Ell, Hebrew priest and judge, under 
whose care Samuel was brought up 
(I Sam.). 

Elia (c7i'-d or e'fi-d), pen name of 
Charles I.aml> ('Essays of Elia’) 
L-88, E-398 

Ell'jab, Hebrew prophet; denounced 
Ahab, king of Israel, for idolatry. 


destroyed the 450 prophets of Baal; 
was carried to heaven in chariot of 
fire (I Kings xvll; II Kings il): 
P-418 

El'lot, Charles AYllllnm (1834-192G), 
American educator E-329 
develops elective system C-383 
Eliot, George (1S19-S0). pen name of 
Marv Ann Ev.-in^s Engb^h novelist 
E-330-1, E-381, picture n-330 
Eliot, George Fielding (bom 1894), 
military analyst and writer, born 
Brooklyn, NY.; moved to Aus- 
tralia at age of 6. with Mihtaiy 
Intelligence neser\*c. V S Army 
2022-30 ('The Ramparts Wo 
Watch*. Tf Russia Strikes ). 

Eliot, Jared (1C8:;-170C). clergyman 
and physician, bom Guilford Conn. ; 
wrote first .\merlcan work on agri- 
culture: A-64 

Eliot, John (IC04-90 1, New England 
missionary, called "apostle to the 
Indians." bom Hertford. England: 
came to Mas'-achusetts 16 ji and 
served as pastor and teacher at 
Roxburj’. also worked among the 
Indians In New England, contrib- 
uted to Ulc 'Bay Psalm Book* and 
translated the Bible Into Algon- 
quian Indian tongue. 

Eliot, Sir John (1.592-1632). Engli'-h 
statesman. Parliamentary leader 
with Pym and Hampden ngaln«t 
Charles Fs encroachment®, ad- 
vanced Uieorv* of a respon«!blc 
nijnlstr>*: Impriconcd for 2 years 
and died In Tower of London, a 
martyr to English liberty. 

Eliot, Tdiomns) 5>(tearns) (bom 
1S8S), British poet and critic 
E-331, E-383. A-230c, picture E-331 
El'lpliar, one of Job’s three friends 
and adviser.’?; rebukes Job for hi.® 
complaints against calamitv*: advice 
Is displeasing to God who com- 
mands him to offer sacrifice. 

E'll’*. district ot ancient Greece In w. 
reloponnc«u«; cap. Ell®; with 
Achaia forms nomc, or department, 
of modern Greece: map 0-197 
Olympic Games 0-381 
ElNnbethvllle (('-Ifr'a-bt Hi-i il). Bel- 
gian Congo, capital of Ell^abethvillc 
province; pop. 117,879; copper- and 
tin-mining center on nhodc.®jan mil- 
way in Katanga: maps A-47, E-1D9 
uranium, largest known deposit 
U-405 

Eli'slm. Hebrew prophet, on whom fell 
the "mantle of Elijah." his ma®lcr 
and predeces®or In struggle against 
Baal worship (I King® xix; II 
Kings xlH). 

Ell*.**n, Sec fn Index Dido 
Ell’c'lr, in modern medicine, term used 
for certain extracts or tinctures; 
name^ applied by alchemist® to an 
imaginary’ substance of miraculous 
power: C-221, A-145 
Eiunbelh. Saint (1207—31), Hungarian 
prince®®, wife of the landgrave 
of Thuringia; legend say.s. when 
her stern husband seized a basket 
she was carr>*ing to the poor, the 
bread In ft miraculously changed 
into roses; festival November 19. 
Elizabeth (1837—98), empress of Aus- 
tria, wife of her cousin. Emperor 
Francis Joseph I; assassinated at 
Geneva by an anarchist. 

Elizabeth (1709-62), empress of Ru.s- 
.®!a; daughter of Peter the Great 
and Catherine I; seized throne 
1741; sided against Prussia in 
Seven Tears’ War, but at her death 
Peter HI, who became emperor, 
made alliance with Frederick the 
Great 

Sev’en Tears' War S-107 


Ellzabrtli (born 1870). queen of Albert 
I of Belgium, former princess of 
Bavaria A-140 

Ellrobctli (Stuart) (259G-16C2). queen 
of Frederick, "winter king" of 
Bohemia, and daughter of James I 
of England; ancestress through her 
daughter, electress Sophia, of Han- 
overian kings of England. 
Elizabeth, of York (1465—1503), queen 
of Henry VII of England H-337 
Elizabeth (born 1900), queen of 
George of England G-68, E-334, 
Pictures E-334a, G-C8 
Elizabeth I (1533-1603), queen of 
England E-332-3, S-123, picture 
E-332. Sec also (n Index Eliza- 
bethan Age 

Christmas customs C-297— 8 
Drake D-128, 129 
Essex E-333 
Leicester E-333 

Lynn Foniannc as. picture D-135 
Alarj’. queen of Scots E-333, M-106-7, 
picture M-107 
personalltv E-332, 333 
Raleigh P,-72-3 
reign, events E-333 
religious policy E-333, C-303, I-C30c 
Scott's portrait of S-69 
Spanish Armada A-372-3, E-333 

tobacco duty T-142 
Virginia named m honor of V-489 
riUnbeili II (bont 1926), queen of 
the United Kingdom of Great Brit- 
ain and Northern Ireland E-334- 
3341#, G-68, pictures E-334-3340 
birthday, official L-303 
Elizabeth (J843-191G), queen of 
Charles I of Rumania. Sec hi Ju- 
dex Carmen S.vlva 

Elixahrth. pen name of Counte®s Mary 
Annette nu®®en (1866-1941), Brit- 
l«h novell«t,bnm Sydney. Australia: 
also known by her maiden name of 
Beauchamp and by name of her 
first husband. Count Arnim, after 
whose death she married Earl Rus- 
sell (2866-1932). brother of Ber- 
trand Rn.®®cll ; w'itty. charming style 
('Elizabeth and Her German 
Garden*; 'The Enchanted April'; 
'Mr. Ske/Ttngton*). 

f.llrnbrlh, Madame (iiHzabeth Philip- 
plne ^larlc H»'lt*ne) (2764— 94). 
commonly called "Madame Hllza- 
beth." devoted sister of Louis XVI 
of France, executed hy revolutlon- 
ary tribunal; picture F-292 
Ellzahetli, N. J.. inclu®trial and resi- 
dential city and port on Newark 
Bay, 14 mi. s.w. of New York City: 
pop. 112,617: E-3349, map, inset 
N-264 

early history N-167, E-334h 
Ellzabetli'an Ace, In English literature 
E-376a-h, S-122-4. D-132 
Bacon, Sir Francis B-10— 11 
drama S-123— 4: Shakespeare S-118— 
32, D-1S2 
.Tnn®on, Ben J-S63 
Shakesnoaro S-118-32. pictures 
S-118-21. 123, 125, 128, 130-2 
Elizabethan nrchlfectiire, an Engli.®h 
stvle derived from Gothic but pas®- 
ing first through the transitional 
style called Tudor; used chiefly for 
manor houses and other secular 
buildings: A-318, E-S65, picture 

E-367 

Haddon Hall, picture A-317 
Elizabethan furniture 1-177, picture 


1-177, laWe 1-178 
Elizabethan theater T-112 
Shakespeare S-119— 20, 124, pictures 
S-123. 125 

r-.,, Icland of 


Jersey, picture C-185 
Elizabeth City, N. C-. commercial 
center of rich farming di.®tnct in 
n.e. comer on Pasquotank 
pop. 12,685; cotton and lumoer 


Key: ccipe, dt, far, fast, whgt, foil; me, yet, fern, there; fee, bit; row, won, for, not, do; cure. 
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Ersn, in German legend, wife of 
I^hengrin L-296, 0-390-1 
El SaI\*ailor. See in Judex Salvador. El 
Elsinore, Denmark. See i« Index 
Helsingbr 

Elsmere, DeU, town 3 mi. s.w. of Wil- 
mington; pop. 5314: map D-53 
Elssler, Ennny (1810-84), Au^^trian 
dancer, born Vienna: debut at age 
of 6; American debut 1840; re- 
markable for beauty and skill; most 
successful in ballet and in dances of 
Spain; often danced wItU sister 
Theresa (18Q8-7S). 

El'ster, or White Elster. river of cen- 
tral Germany emptying into Saale 
3 ml. s. of Halle; 115 mi. long. 
Elt'vlllc. or Elfeld ieVftU), Germany, 
town 5 mi. s.w. of Wiesbaden; 
printing press set up by Gutenberg 
m 1465 

Elimrd (d-l»-<rr'), Paul (1895—1952), 
French poet, born Saint-Denis; 
identified first witb d«adaists, later 
With surrealist movement. 

Eluxlatlon (^-lu-vi-d'^linn), jone of, 
in soil S-229 

El\ehjem (c/'ic-j/t »n), C(onrnd) A(r- 
nold) (born 1901), biochemist, born 
McFarland, Wis.; on faculty Uni- 
versity of Wisconsin after 1925 . 
noted for researches on vitamin B 
complex. 

EUer, a young cel E-267 
Eluood. Ind„ manufacturing city 40 
mi. n.o, of Indianapolis; pop. 
11,362; trade in livestock, grain, 
and produce; kltcbon cabinets, 
glass, clay products; map I-7B 
E’l>, Klchnrd Theodore (1854-1943), 
political economist, born Ripley, 
X. Y.; for many years at Univer.slty 
of Wisconsin; later research pro- 
fessor at No^th^^ eisleim University 
('Outlines of Economics’; ’Studies 
In the Evolution of Industrial 
Society'; 'Hard Times — the Way 
In and the Way Out'). 

Els, England, city on Isle of Ely (a 
marshy plain) 15 mi. n o of Cam- 
bridge; pop. 9989: map B-32S 
Els, Minn., hunting and fiMilng center 
in n e., 25 mi. s. of Canadian border; 
pop. 5474; famous outfitting point 
for camping trips In Xorth Woods: 
map M-286 

Ely, Xev., city In e. of state; pop. 
3558; copper mining and smelting 
center: maps X-132, U-252 
copper mining C-474 
Elsot, Sir Thomn*, (14907-154C), Eng- 
lish diplomat and scholar; friend 
of Sir Thoma’? More; remembered 
for his books 'The Castle of 
Health’, a popular treatise on meOl- 
cine, and 'Book Named the Gover- 
nor’, a moral philosophy to guide 
men de^^tined for high places. 
Elyr'in, Ohio, manufacturing city 24 
ml. w. of Cleveland and 7 mi. s, of 
Lake Erie; pop. 30.307; furnaces, 
steel products, chemicahs. screws 
and bolts, fishing tackle: map 0-S56 
^lysee l^alace, Paris, official 

residence of French presidents 
1848—52, 1871—1940, and again since 
1945; built in 1728 for a French 
count, but made residence of Ma- 
dame de Pompadour by Louis XV. 
Ebsium (e-Us’i-iim), or Elyslan 
Fields, in Greek mj*thoIog>’ H-241 
El'jfra, in zoologj’, a term for beetle 
wing covers B-108 

Elzevir (eVze~ver), family of 17th- 
centurj” Dutch printers famous for 
beautiful types and choice grade 
of paper; Louis (1540-1617) began 
printing in 1583; his five sons car- 
ried on the work: T-230 
Efn, a type measure T-228-9 
Emunntion. Scc t»i Index Radon 
Emnncipu'tion Act (Great Britain) 
0-337 


I'mnncipntlon Act (Russia) R-287 
Emnnclpntion l>a> (September 22) 
F-B7 

Emancipation Proclnnintlon, abolish- 
ing sla\ery in U. S. (Sept. 22, 
18C2) E-336. C-335 
Lincoln L-249: reading, picture 
L-249 

Emuu'iicl I, the llnppy (1169—1521), 
king of Portugal, in whovc reign, 
called '‘Portugal*** golden age,” 
Vn.eco da Gama opened sea route 
to India, Cabral took possession of 
Brazil and Albuquerque established 
Portuguese rule In na*!t Indie*.. 
Emlm. river in Kazak SSR . flon.s 
s.w. 300 ml to Ca‘*plan Sea rich 
petroleum Helds lie along its lower 
cour«:e 

Embalming, In ancient Eg>q>t M-449 
Embankment, an artilicial bank or 
dike to resist the encroachment of 
water 

hreaU\caters 11-264 
dike*** Belgium B-llO; China H-464; 
Netherlands X-116, 7 >lctiircs X-118, 
119, L253 

ICNCCS Pv-16G, M-308 
sea wads G-7 

Embarmdero, In San Francisco, Calif. 

S-41o, picture S-41 
Embargo E-33C-7, 1-195 
Embargo Act (U. S, 1807) E-338-7 
Emliarrnss Kl\er, In a.e Illinois, 150 
ml. long, enters Wabash River 7 
ml. w. of Vincennesi. map 1-36-7 
Em'ba«*sy D-93 

Ember fast days (12 in all) 

ob.<5orved by Roman Catholic and 
Anglican churchc** at four sen«^ons 
of the year; the U'odncMlay, Fri- 
day. and Satuiday after December 
13; after the first Sunday of Lent; 
after \\lut.*5unda> . and after Sep- 
tember 14 

Eniber'/Icrncnt. the fraudulent appro- 
l»nation of money or other personal 
property by one cntni-'ted with It. 
Emblu, in Norse mythology, name of 
first woman created. 

I^niblcms. Sec aho in Jndt r Flags; 
In‘'ignlA 

cnglo. ''ynibol of power E-IG? 

Fcalioji .*:hell, medieval pilgrims 8-55 
Embosved linoleum L-255 
EmliosHluK, producing raised figures 
upon paper, leather, cloth, wood, 
pla*'tlcs. and metals E-SS7, pictures 
E-337 

coins M-292 
Embrold€‘r> E-337 

Bnyeux Tapestrj- T-IS, pictures 
E-360, 361 

colonial child’s sampler, picture 
A-210 

einbo«j‘*lng methods D-337 
English, development; William and 
Mary u*:c 1-178 
Philippines P-200 
Roman toga and tunic D-144 
Em'bryo, young of plant or animal in 
earliest stages of development from 
seed or egg B-148, E-338, E-268 
seed structure S-97, 98: bean, picture 
B-84; com, diagram C-484, pic- 
ture P-296; wheat, picture W-118 
Embrjol'ogj, science dealing with de- 
velopment of plant or animal from 
original germ cell E-337-8, B-lCO-1. 
See also tn Index Egg; Clell; Fer- 
tilization, in biology; Metamor- 
phosis; Protoplasm; Reproduction 
founded by von Baer 2-361, E-338 
plant embryologj’ defined B-262 
supports theory of evolution E-451-2 
Enibrj oiili'’y(n, subkingdom of plants, 
Reference-Outline B-264-5 
Em'deii, Germany, seaport In n.w. at 
mouth of Ems River; pop. 37,252: 
maps G-88, E-424 


'Emdcu% Cruiser in World War I 
W-224 

Emck, Palestine. Scc (n Index 
Esdraelon, Plain of 
Em’orald, a precious stone J-349, color 
pictures J-347-B 
chemical composition M-266 
birlhstono. rotor picture J-348 
Emerald cut, In diamond cutting, pic- 
tures D-79, J-35Q 

Emerald Iwle, poetic name for Ireland 
1-227 

Emergency Conservation Committee, 
a conservation organization C-454o 
Emergenej Fleet Corporation, estab- 
ll<*hed by U. S. government in 1917; 
after 1927 called Merchant Fleet 
Corporation; transferred to U, S. 
Maritime Commission 1936. 
Eniergencj llellcf Act of 1932 H-423 
Emergency Relief AdmlnlHtratlon, 
Federnl (PERA) R-205, 206 
Emer'iliu., term applied to an official 
who has resigned or been honorably 
retired from active dutv because of 
long scr\ice, age, or illness (emer- 
itus profc'.sor, emeritus pastor) ; 
originally applied to Roman soldier 
or official who recei%ed compen*>a- 
tlon and ‘•pecial privileges after 
honorable dismissal from scr\'lcc. 
Emerson. Ralph Waldo (1803-82), 
Arntricnn phllosonhor, e‘*«aylst and 
poet n-338-9, A-22Cc, picture E-S38 
nlds women's rights W-184 
bust by Daniel Chester French P-285 
George Eliot nnd E-330 
Hall of Fame. taVlc H-249 
homo in Concord C-430, picture 
M-330 

quoted L-178, T-122, A-226c, d, €, f 
Whitman pr.ai«ed by W-131 
limernon College, at Boston, Mass.; 
founded 1880 ; liberal arts with 
.spcclnliration in broadcasting, 
drama, speech and speech therapy, 
Kmer>, powdered impure corundum 
B-339 

EniPRn, Syria. Sec in index Homs 
Emel'icj* F-9C, 960 
mnstaid M-474 

Emett, Rou'Innd (born 1906), English 
cartoonist, born near London, Eng- 
land; creator of famous character, 
Nellie, an old railroad engine: 
visited U. S. 1952 (author and il- 
lustrator of 'New World for Nellie’; 
collection of his cartoons from 
Finicfi, 'Emett’s Domain*). 

E.M.F. (electromotive force), or po- 
tential dlfTerence E-294, 298 
electric cells produce E-315 
Emigrn'tlon, departure from one coun- 
try to settle in another. Scc also 
in Index Immigration 
European problems 1-47, 49 
Ireland, Republic of 1-226 
Italy I-2G4. 275 
Mexico 1-48 

Scandinavian countries S-65 
Emigres (d-)nc-i7rd'), in French Kev- 
olulion F-293 

'flmlle’ (d-mt'i'), by Jean-Jacques 
Rousseau K-236, L-270 
Emilia {C-miVl-o), a genus of annual 
and perennial plants of the com- 
posite family, formerly called 
Cacafia. The tassel flow'er (L*- 
sapittata) has small heads of red 
or gold fiow'ers ; native to the 
tropics; also called Flora’s paint- 
brush. 

EmlUa-Romagiia (d-m^Vpd ro-mdn’- 
pa), region of northern Italy s. of 
the Po River and n. of Tuscany; 
8542 sq. mi.; pop. 3,538,851; cap. 
Bologna: 1-265-6 

Eminent domain, the right of a state, 
by virtue of Its sovereignty, to con- 
trol and appropriate private 
erty for public uses; by this ngbt 
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hi public ofhce, but fanatical in 
religious matters. 

Endlcotf, X. T-, Industrial village on 
SufcCiuehanna Kiver, in s. part of 
state. 8 mi. vr. of Binghamton; pop. 
20,050; shoes, business machines; 
Harpur College: map X-205 
Endicott 3Iountalns, Alaska, part of 
Brooks Range; name formerly ap- 
plied to whole chain- map A-135 
Endi\e (cn'dir or cu'Jiu), an annual 
or biennial plant (Cic/joriion f7n- 
dfria); cuUitated in Europe since 
ICth century; curled and narrow- 
leaved varieties used for salads. 
French endive produced by blanch- 
ing is the 'Witloof variety. 

Endliflior (t jit'li/vcr). Stcplmn E. 
(lSOD-49), Hungarian botanist and 
linguist; curator of botany. Mu- 
seum of Natural HistoiT, Vienna; 
professor of botanj' and director 
botanic garden, University of Vien- 
na; a founder of Vienna Academy 
of Fcicnces; made valuable contri- 
butions to study of Oriental lan- 
guages and literature. 

Eii'docarp, shell of a fruit pit F-30G 
Ep»’n-*'lne or glands 

H-424— 6, diagram H-425 
disease D-104-5 

•End of the Trail’, statue by James E. 
Fraser, at end of Lincoln Highway 
In Golden Gate Park, San Francisco; 
depicts Indian rider bowed over In 
grief at the fate of his race 
Endog'nmy, a restriction in marriage 
^^-100 

En'dolj nn»li, fluid in labyrinth of the 
ear E-170, 171 

Endor, WUch of, the sorceress at En- 
dor, Palestine, to whom Saul ap- 
pealed for aid ngain'^t the Philis- 
tines (I Sam x.wui). 

Endorsement, also Indor«oraent, in 
law. See also in Index Law, table 
of legal terms 
check C-50? 

Eniln^keleton. an intern.il skeleton, as 
the human one A-252 
Eii'do«!pcrm, food material surround- 
ing embr.vo in many seed plants 
.S-98 

corn C-484, diaprams C-483, 484, 
picture P-296 
wheat, plctui’c IV-liS 
Endofliemilc compound A-8 
Endowment policy, insurance 1-168 
Enclonmenfs, Sec in Index Founda- 
tions and charities 
End papers, in bookbinding B-245 
Endter (rnf’tfr), MUlinel, German 
illU':trator of first children’.s pic- 
ture book L-269 

Endjmion (cn-dim'i-d/i ) , in Greek 
mythology, beautiful joung shep- 
herd ; Zeus bestowed on him immor- 
tality and everlasting .‘^leep; the 
moon goddess. Selene, visited him 
nightly in his cave and caressed 
him without his knowledge 
subject of poem by Keats K-19: 
quoted E-380 

Eneas. See f»i Index Aenea« 

‘Eneid’. See in Index ’Aeneid’ 

Enemy property , in international law 
1-191 

Energy E-344— 5, A-459— 60, chart 

U-321, pictures E-344-344b^ c. Pe/- 
erence-Ontline P-237, table E-344c, 
See also in Index Mechanics; Power 
absorption A-459, H-30— 30a, E-344Cj 
diagram E-344e, pictures R-30o 
consen-ation E-344d 
conserv'ation of mass-energy M-142d 
Einstein theory R-lOO 
emission A-469, E-344c 
energy- level A-459 
fuel F-313-15, chart F-314 
human: e?rpenditure. chart H-412, 
pictures H-412; food F-216-17, 
L-224d, R-117, charts F-211. 216 
kinetic and imtentinl E-344— 344a, 


M-162, jheturcs E-344a 
Ie\els for electrons In atoms M-142/— 
g, E-344/ 

levels in atomic nuclei E-344/, 
M-142;i 

mass turned into A-463— 4, E-344/-5 
miclcar binding energy 11-545 
orbit A-469 

quantum theorj*. See in Index Quan- 
tum theory 

radiation R-29-32, pictures R-29, 
30a-2. table R-SO 

radioactivltv R-52— 5, pictures R'52-' 
4d 

sources E-344, picture E-344 
animals and plants B-146, P-294 
sun E-344, S-450. 452-3. picture 
E-344: solar batterj-, picture 
1-204 

water cNcle balance ^’-62 
wa\e mechanics E-344<f— c, P-236, 
R-30c-<f, diagram E'344r.* Bohr 
theory changed by E-344/ 

Enc‘<co (rn-rs-ko'). George** fl88i— 
1955), Rumanian violinist and com- 
poser. at 1C gave concert of his 
composition** influenced bv Wagner 
and Brahms CFantaisie pastor- 
ale* ; Tlhap*=odios roumalne*.*) 
Enfant. I’lerre Clmrlc** L*. See in In- 
dex L'Enfant, Pierre Tharlcs 
Enfleld, Conn, center of oxten‘*lve 
tobacco-grovving region. 18 nu n 
of Hartford on Conmcticut River, 
pop of township 15.164; makes 
carpe ts map C-445 
Enfleurnge (<i«-/lnr-«c7i‘). a perfume- 
making piocev*. P-148 
Engndine (en-gd-ih'n' ) , valley of Inn 
River in e Switzerland. CO mi, 
long, noterl for plcture*-quc sccner>' 
and health re'-orts picture S-476 
Engelmann. George (1609-54). Ameri- 
can physician and l•otani'‘t. bom 
Frnnkfort-on-the-Maln. Germany ; 
to US 1.832; fir.*-t observer of im- 
munity of American grapes to the 
Pliylloxcra, 

Engeinmtm «pruee. evergreen tree 
(Pirea cngclmanni) of pine family, 
native to mountninv from Briihh 
Columbia to New Mexico Grows 
70 ft, to 120 ft. high; trunk slender, 
erect; crown narrow, cone-shaped. 
Leaves 4-anglod. to i In. long, blue 
green, soft, aromatic; cones to 3 
In. long. 

Engels icno'Cls'), Friedrich (IS20- 
95), German socialist, coauthor 
with ^Farx of the ‘Communist Mani- 
festo* M-105. C-425 
Englilen (dh-gt'-pdiV}. E. A, 11. de 
Ronrboii. due d' (2772—1600, 
French (•mIgrC* prince, la«t of the 
CondC's. seized on neutral land as 
conspirator and executed by Napo- 
leon’s order. 

Engine, machine for creating or ap- 
plying mechanical powcT. Sec also in 
Index Airplane. Mibhcad engine; 
Automobile, subhead engine; Elec- 
tric motor; Electric locomotive; 
Dic'^el engine; Inlcnial combustion 
engine; Jet propulsion: Locomotive; 
Motor; Steam engine; Tractor; 
Turbine 

calibration M-14 
machine first called M-13 
Engineering, any profession which re- 
quires the application of scientific 
principles and methods to industrial 
or other practical enterprises 
E-345-6. See also in Index chief 
topics Il.sted under this heading 
aeronautical A-540 
architectural A-303-4 
books about H-399 
bridge construction B-S05— 11, pic- 
tures B-305— 11 

building construction B-343-7, pic- 
tures B-343-7 

canal's C-107— 9, pictures C-107, 
108a-9 


chemical C-220 
civil S-457. E-345 
design 1-142 
divj‘'ion.‘- E-345 

flood control F-144-6, R-156, M-308, 
310, pfrtiircv E-278, F-a44 
harbor.'s and ports H-263-5, pictures 
H-262-5 

hydraulics W-67-8 
Industrie.*?. Pcfcrcncc-OutUnc 1-147 
irrigation and reclamation 1-249-53 
lighting L-238 
marine E-345, S-157-8 
mechanical engineering, vocation 
n-345, 346 

mechanics, principles and law.*? 

.M-158-62, 2dcturcs M-158-62 
mining M-274-5. E-345 
phvsics and P-230 
profcs‘'ion V-504 
railroads R-60-1 

road building R-l58c-d, pictures 
R-168C-C 

Roman achievements A-282-3, A-309, 
S-110, R.160, R-186 
safet.v S-6-7 
ship de*-igning S-157-8 
sp:ice travel, contribution to S-309 
traffic problem*? R-158a-6 
tunneN and ‘?ubwavs T-208— 10, pic- 
tuns T-208-10 

water power \V-67-70, tuap \V-70, 
pictures W-eT-g, tables W-69 
water ‘*iipply and waterworks 
^^’-71-4, pictures W-71-3 
Engineers, Corps of, U. S. Army 
A-379, U-361 
in.**ignla. picture U-238 
Engine turning, machine work M-14 
England, the s. part (not including 
Wales) of Island of Great Britain; 
50.874 s(i. mi : pop 41,572,585: cap. 
London: E-346-56, maps B-321, 
324-5, E-347, pictures E-346, 348- 
66. 7fr/crcntc-0«(lmc G-174-7 
agriculture E-353-4: historic, 

contributions A-71, E-S69a; prod- 
ucts, list E-346; sheep breeds 
S-138 

antiquities 

Bronze Age relics, pictures B-328 
prehistoric man, remains M-70 
Roman remains K-50: lamp, pic- 
ture L-89; mosaic, picture A-300; 
utensils, pictures R-185; villa, pic- 
ture E-358; wan n-S59, S-64, 
pictures S-C5, E-358 
Stonehenge S-402, 7n'cf»rc5 M-66, 
E-357 

architecture. See also Vcloxc, sub- 
heads castles and palaces; cathe- 
dral*'; .*?heUer 

Elizabethan A-318, E-365, picture 
E-367 

Georgian, pictures E-369/: house in 
U, S., picture A-322 
Gothic* A-317: Canlerbtirv* Cathe- 
dral C-114-15, picture C-115; 
Salisburj* Cathedral, picture 
A-400C7 ; Westminster Abbey 
W-98-9, pictirrc W-98 
modern Gothic: Hou*-es of Parlia- 
ment. i>icturcs G-173, P-87-8, 

L-303 

Norman .\.-312: Ludlow Castle, pic- 
ture E-o5l 

Renaissance A-319: St. Paul's Ca- 
thedral, picture L-302 
Tudor A-S18: Hampton Court Pal- 
ace, picture E-366; house in U.S.. 
picture A-322 

wood carving W-1906, pictures 
W-190a, 191 

army W-10: beginnings A-162; 
honor decorations D-39— 40; limita- 
tion of armaments P-102; Tommy 
Atkins, origin K-49; uniforms 
U-234 
arts 

furniture and decoration, picture 
1-177 

furniture styles 1-176-9 
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20th century H-369c, L-75; rise of 
labor party E-372 

language. Sec Index English 
language 

learned societies A-6 
libraries 1^-182-3, 184 
literature. See hi Index English 
literature 

marine corps M-97a-b 
marriage M-lOO 

minerals E-354: chalk, picture 
M-265; coal C-368; tin T-137, 138 
money: gold, legal standard and 
value G-133; sterling bloc 1-196 
mountains E-346, 348, list E'34C 
music M-460, 461, 466: festivals 

L-158: light opera 0-397-8 
name, orlpn of E-S58 
national songs N-40. 41 
natural features E-346, 348, Hat 
E-346, viap B-321 

na\T N-91, 93: beginnings E-364-5, 
X-91, B-205; honor decorations 
D-39-40; limitation of armaments 
P-102; marine corps M-96, 97a-b 
orders of knighthood D-4S 
parks and woodlands X-39 
patron saint. Saint George G-6C, 
picture G-66 
people E-348-61 

population: birth and death rate, 
rjraph P-372; density E-350; 
racial stocks E-348 
products, list E-346 
radio R-49, E-35G 

religions E-356. See also in Index 
England. Church of 
rivers E-348, Uat E-346 
rulers. See tabic on preceding page 
shelter E-361, pictures B-369/; cruck 
house» picture E-369/; Georgian 
house, picture E-369// hcrd.sman’s 
hut, picture E-359; manor houses 
A-S18, E-366, pictures E-36C, 

A-317; prehistoric, picture E-3G9/,‘ 
row, picture E-S69/; thatched 
cottage, pictures E-353, S-1S2; 
timbered houses W-1901 j, pictures 
S-131, E-364, 369/ 
sports and games E-350: bowls 
B-266; Rugby F-230, 234; soccer 
F-230, 234; wrestling W-307; 

yachting B-216 

tariff T-17, E-S69d, 371, C-183: Em- 
pire preference 1-196 
taxation: history T-25, P-88-9: 

Lloyd George reforms L-286: poll 
tax T-227 

tea drinking T-28, 32 
Thames River T-110 
titles of nobility D-40, 42-3 
transportation E-356, 356, E-373: 
canals C-108a. L-158, 1-132; earlv 
railroads R-58-9; igth century* 
T-170/-1: Industrial Revolution 
aids 1-132 

Wight, I.*5le of W-133-4 
woman suffrage W-185 
England, Church of, also Anglican 
Church, state church of England 
E-356 

American Colonies A-206, C-303 
Augustine's mission C-114 
Becket and Henrj' II B-92 
British peerage includes archbishops 
and bishops D-43 
disestablished in Ireland G-118 
Elizabeth I restores E-333, C-303 
Henry VIII becomes head H-3S8 
James II and Catholicism J-293 
King James Bible B-135 
Mary I and Protestants M-105 
Oxford movement N-168 
Protestant Episcopal church founded 
C-303 

Puritan movement A-206, P-44S, 

M-145 

Thirty-nine Articles (1576) C-303 
Wales W-3-4: disestablished W-3-4 
England, hisforj' of E-367— 73, chart 
H-364-6, 367, pictures E-357-62, 
364-96, d, 369/-73, Reference- 


OvtUnc G-175— 7, Sec also in Lidcx 
British Commonwealth and Empire: 
Ireland; Scotland; Wales; also 
Jliddle Ages; Parliament, British: 
and names of chief events and 
persons 

To Norman Conquest (1066) E-357-9 
prehistoric remains S-402, pictures 
B-328, E-367 

Celtic people and religion C-163, 
S-64 

Roman Conquest C-14, E-357-8, 

L-298: Kipling's stories K-50 
Teutonic conquest E-358-9 
Arthurian legends A-393-4 
Christianity C-114 
Alfred the Great A-162, E-359 
Ethelrcd the Unready E-204, E-359 
Danes rule n-369: Canute C-117; 
Harold I H-270 

Harold 11. last Anglo-Saxon king 
H-270 

Under Norman kings (lOCC-1164) 
E-369-G1, K-243 

Norman conaue«?t* battle of Hastings 
H.280; William the Conqueror 
W-137, E-359-61 

feudalism established E-S60, W-137 
Jury system established J-S66-7 
William TI. mlsgovemment W-138 
Henrj' I and II E-361 
Stephen's conte«Jt for throne S-3D0 

Strugolc for constitutional hbcrtp 
(1154-1337) n-3Gl-3 
Henry II. reforms of H-335-6, E-361 
Thomas Becket B-92 
Richard I and the Cni«‘ade«' R-149-50 
Magna Carta and King John M-41, 
J-357-8, pictures M-41 
Henrj' 111 and Baron*?' War*? H-336 
de ^lontfort's reforms M-379 
Parliament, rise of M-379 
Edward I and II E-264-5, E-362, 
P-88 

Wales conquered W-3 

Scottish wars S-646: Wallace W*4; 

Bruce B-332 
feudalism declines F-62 
town*? and cities R-107 

Hundred Years* Wor and IPore of the 
Roses (1337-1485) E-363 
Hundred Years’ War H-445-6 
Edward III E-265. n-363 
printing Introduced P-414(i 
Chaucer's public career C-200 
Black Death B-C03 
WycUffe and the Lollards W-314 
Wat Tyler's Rebellion T-227 
serfdom ended S-197, E-363 
Richard II and Parll.ament R-160-1 
Henry IV, V, and VI H-336-7, E-363 
Aglncourt A-56 
Wars of the Roses R-232-3 
Houses of Lanca.ster and York L-91. 

table R-233 
Edu'ard IV E-265-6 
Richard III R-161 

Renaissance and Reformation ( 1485 - 
1003) E-3G4-5 

Heniy* VII. first Tudor king H-337. 
E-364 

Star Chamber S-382 
Cabot’s voyages to New World 
C-8-9 

Renaissance E-376a-7, R-107-8 
Reformation C-303, E-364 
Henry VIII and the Reformation 
H-SST— 8, B-364, R-92; Wolsey 

W-181-2; More M-391-2 
Edward VI B-266, E-365 
Lady Jane Grey G-215 
Mary I and Catholic reaction M-105 
Elizabethan Age E-333, E-365, 

S-122-4; bibliography S-132; 
postal service P-386 
Spanish Armada A-372-3, E-3SS 
voyages and explorations A-190: 
Drake D-128-9, picture D-128; 
Hakluyt describes H-246; Hawkins 
H-293-4; Raleigh R-72-4, N-278 


Puritan Revolution and the Restora- 
tion (1603-89) B-365-8 
Jame.v I. fir«t Stuart, rules Scotland 
and England J-292-3, E-365-6, 
S-432 

Gunpowder Plot F-46 
alienation of Puritans P-443, M-146 
settlement*; In America* Jamp*?town 
J-293, S-201; Plymouth P-325-6, 
M-146-7 

flags F-130C, color picture F-128 
postal service P-386 
Charle*; I C-190-3, E-366 
Long Parliament C-lOO-l, E-366 
Rump Parliament C-517, E-366, 

picture C-517 
John Hampden H-2G4 
Civil War E-366. C-191, C-516-17 
Cromuell and the Commonwealth 
C-51C-17. E-366-7 
Scotland under the Stuart.*? S-66 
Admiral Blake and war with Dutch 
B-205, N-121 

Restoration, Charles II C-192, 
E-367 

Bunyan lmprl«?oned as nonconformist 
R-354-5 

Habea*? Corpus Act H-239-40 
later settlement.*? In America: Dela- 
ware D-CO; Penn'jylvanin P-120—1; 
New York N -2 13-4 
Jame.s 11 and the “Glorious Revolu- 
tion of jfiPft" .f-293 
Bill of Rights B-145. E-368 
Toieration Act P-443 

Foundation of the Rritish Umpire 
(1689-1763) E-368-9 
William and Mary W-138-9 
War of the Grand Alliance (King 
Willlam’4> War in America) K-47 
Queen Anne A-253, Q-11 
War of the Spanish Succession M-98; 
Queen Anne's War Q-11; Treaty 
of Utrecht U-420 
King George’s War Jv-46 
Scotland united with England G-174, 
E-3G8 

political parlies, rise of P-S60, E-367 
House of Hanover H-2G0, G-66-7 
Stuart Pretender.*? P-410 
Seven Year-^’War S-107-8:PItt C-198 
French and Indian War F-285: 
Wolfe W-181 

exnansion of empire B-S17 
India I-G8: Clive C-S61-2; Hastings 
11-280 

Rcroluf iouor^/ period (1763—1815) 
E-3e9-369c 
George HI G-66-7 
flags F-1360, color picture F-131 
Stamp Act S-367-8 
American Revolution R-120-30 
Burke B-358 

boundary settlement with U. S. 

W-22-3 
Pitt P-274 

war*; with France and Napoleon 
N-8, 10-11: Nelson and naval su- 
premacy N-109-10; Wellington 
W-91. W-66 

colonial expansion B-S19: Africa 
A-49. S-244; Cook In the Pacific 
C-462; East Indies E-208; Malay 
Peninsula M-60 

Ireland united with England I-230a. 
E-369b 

War of 1812 with U, S. W-ll-14* 
p/cfurc5 W-12-13 

Industrial Revolution 1-128-31, 
E-S69a 

Reform and the Victorian Era (1615- 
1901) E-S6DC-C 

Catholic Emancipation Act 0-337 
Reform Act (1832) E-369c.* opposi- 
tion to P-110, R-255, W-91 
slaves emancipated S-197 
child-labor laws C-249 
poor-law reform P-268 
postal system developed ^*-387 
Opium War and treaty ports in Cnina 
C-279-80, S-13S 
Hong Kong acquired C-279 


Key: cape, dt, far, fast, wbfit, fffll; me, yet, fern, there; ice, bit; rdw, won. f<5r, ndt, dp; ctire. but. r«de, fyll, bdm: out; 
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ENLISTED 


pared, table A-38-i 
U. S. Air Force A-81, table A-38-i: 
insignia, U-239 

U. S. Armv A-383, 384, table A-384: 
infantry units commanded by, 
table A-380; insignia U-235, 239, 
pictures U-238 

V. S. Marine Corps M-97. table 
A-384: insignia U-235, pictures 
U-23G, 238 

U. S. ^:a^y X-89. fable A-384: 
insignia U-239, pictitrc U-237 
EnlNted Ro*-er\e Corps, U. S, Army 
A-3S3 

Enn!*.kirien. or TnnUkllllnr. market 
town in Northern Ireland; pop 
C.niS: defeated James Il’s force*? at 
battle of Crom 10R9; famous 
ca\air\ regiment **Inni*?kniinfr 
Dragoons’* formed by defenders: 
map B-325 

Enniii** (cu'i-us). <)u1nliis (230— ICO 
BC ). Igitin epic poet, called “father 
of riotn.in poetrn'" L-130 
Knorh (f'uok), Hebrew patriarch who 
“walked with God*' and after 303 
years “was not. for God tool; him** 
(Gen V. lS-24). 

‘Enoch Arden*, poem by Tennyson 
about Knoch Arden, a shipwrecked 
sailor who. returning years later, 
find« wife married again, leaves 
Iter untroubled, and (“onccals his 
identitv until death. 

Enright, Elizabeth (born 1009). illu*?- 
trator and author of children’*? 
book*?, born Chicago, 111,; (‘Klntu’; 
‘Thimble Summer*, winner of 1039 
Ne\\berj* medal; ‘The Saturday*.*: 
‘A Spidenveb for Two*) : also 
writer of adult short stories. 
En«iliPde (ru'.sKr-d«), Netherland®, 
town near e. border: pop. JOl.oi.'; 
cotton textiles: maps E-424 

Kn<>enndn (eu-s^-nd’da ). seaport in n, 
Lower California. Mexico; pop. 
18.137: C-49, map ir-194 
Ensign (cn'shi), in U. S. Na3T N-89, 
fcbic A-384 

insignia, picture U-237 
Ensilage S-186 

Ensor, Jnme^ (18C0-1949), Belgian 
painter of realistic interior?, pan- 
oramic scone*®. my.‘?tical fanta**Ie<?. 
burle*®nues: called “a father of ex- 
pressioni<*m'* and “a pre‘?urreali<'t.’' 
EntabTntwre (rn-tab'la-c7itfr). In 
architecture A-306, picture A-308, 
See also in IndcT Architecture, 
table of term*? 

Kntnil, law re«;trfcting inheritance to 
a particular heir or cla®*? of heirs 
abolished in Virginia J-332a 
Enteb'be, capital of Ugand.a Protec- 
tor.ate. Africa, on n.w. slior^ of 
Lake Victoria: pop. 7942: E-199, 
maps A-46, E-199 

Enfelodont. prehistoric animal, pic- 
ture M-61 

Entente (uu-tnuU), Little, alliance be- 
tween Czechoclnvakla. Tugo«?lavia, 
and Rumania E-435, Y-347 
Entente, Triple. Sec in Index Triple 
Entente 

Entente eordinle (dn-fai’it' kord-pdl'), 
French for “cordial understanding”; 
in international politics, friendliness 
between nations 

Enterpriser, or entrepreneur (uu-tre- 
pre-nur‘), in economics E-224 
Enters, Angnn (anzh'nd) , (born 
1907), dancer, bom New York 
City; famous for cleverly patterned 
pantomime. 

Entertainment. See in Index Amuse- 
ments 

Entomology, a branch of zoologj' deal- 
ing with in‘?ects. -See in Index In- 
sects; Insect pests 
Entomology and Plant Quarantine, 
Itiirenn of, U.S U-364 
Entomopliilons (cn-fo-TUo/'i-Jus) flow- 
ers F-185 


Entr'acte. Sec iii Index Music, tabic 
of musical terms and forms 
Entrepreneur (dii-frt-prt-nur*), or 
enterpriser, in economics n-224 
Ennneia'lion 

importance In conversation C-460 
En^er' I*nslia‘ (1881— X922), Turkish 
soldier. leader in Young Turk 
Movement, after Balkan War. 1912- 
1.3. shot Nazim Pa*-ha and tool: his 
po*?tt}on a«? war mini‘?ier. at out- 
break of World War 1 took over 
government, making alliance witli 
Germany on collapse of Turkey 
fled to Germany, then nu*-‘?la. 
killed by BoUhevists while lead- 
ing revolt In Russian Turke*?tan 
Enilrnnmeiif. Sec also in Index 
Ecology* 

Indiv idiial differences related to 1*113 
learning improved environment for 
I>249-50. 253 

/Sola’s noxels deal with Z-352 
Envy 

child development C-240d 
EiiJ.xmcs (♦ii'c»»ic>. organic sub- 
stances believed to be protein In 
nature which In solution produce 
chemical changes in other sub- 
stances apparently without being 
changed themselves E-3SB-9, B-145, 
table E-389 

brendmaking depends upon Y-336 
de*-iro>ed In canning F-219 
digestion D-91a. b, E-38B-9, P-144, 
fable E-389 

fermentation due to Y-S36, F-52 
lucvfcrase P-208 
luminescence caused by P-208 
malt contains M-60 
pop.sln P-144 
yca&t Y-33C, 337 

Eocene (Co‘Stu) epoch. In geology, 
dtaf/ram G-58. (able G-57 
Eohippns (t-6-/n;/u.s), ancestor of the 
hors© H*428i 

EoUan harp, or AeoUan harp A-30 
E'olltli, relic of earliest Stone (or 
EoUthic) Age M-69 
Eos (t'ds), Greek name for Aurora 
A-473 

Epnmlnondns (f-jiam-l-uuu'dni;) 

(4187-3C2 n.c.), Theban general 
and statesman T-llc 
miHtar>‘ strategy* T-lle.pIcfurc T-llB 
Epaphus (ep'a^/ns). In Greek mythol- 
ogy. son of Zeus and Jo; king of 
Egj-pt and founder of ^femphis. 
Epvo, CtmrlcH Michel, Abbe de Y 
(a-b<V </»( /d-pci*) (1712—89), 
French priest and pioneer In com- 
munication for deaf; founded school 
for deaf-mutes. Hlv finger alphabet 
still used. 

Epee (d-ptU), sword used in fencing 
F-51 

Epheinerop'tern, ,an order of insects 
consisting of May flies I-160a 
Ephesus UfC-sus',, an ancient Greek 
city, greatest of 12 on coast of Asia 
Minor; famous for Temple of 
Artemis (Diana). Also seat of txvo 
notable church councils In 5th cen- 
turj-; St. P.aul labored there three 
years (Epistle to the Ephesians) ; 
maps M-7, G-197 
temple S-105, picture S-105 
Ephinlteh (<*/-f-drftc). traitor at bat- 
tle of Thermopylae T-117 
Ephors (c/’divr), Spartan officials 
S-329 

Ephraim (d'/rd-im or He- 

brew patriarch, younger son of 
Jo.«eph; ance‘?tor to tribe of Ephra- 
im (Josh. x\i). 

Ephraim, Mount, in Palestine, 23 mi. 
n. of Jerusalem; one of the many 
low peaks In the ridge extending s. 
from Lebanon Mountains. 
Ephthallfes. tribe of central Asia. See 
in Index White Huns 


Epicen'tcr, point on earth’.*? .‘-urface 
above origin of earthquake E-196 
Ep'If poetry P-337 
‘Acneid’ (Vercl) L-131. V-452 
‘Beowulf’ (Old English) B-125, 
E-375, L-985 

‘Iliad’ and ‘Odv*?‘?oy' (Homer) G-209, 
11-415, 0-342-5, L-98b, M-478 
*Joru‘®alem Delivered* (*ra*-«o'» T-23 
'John Brown's Body' (Eenfet) 
A-230fI. L-98D 

•Kalevala' (Finnish) F-71. S-410-11 
'Luslad.*?, The* (Portuguese) P-380 
'Mababhara'a* and ‘Ramayana’ 
(Hindu) 1-60 
Muse of M-454 

‘Nlbclunacnlled’ (German) G-83, 
.V-232 

‘FarndKe Loef dfilton) ^1-259-60, 
E-377, L-98b 

'Poem of the Fid* (Spanish) S-325~6 
•Rig-Veda* (Hindu) 1-66, 67 
Epl''fc(im ( t’v-’iJ:-tf'’tns) Greek Stoic 
phiIo.‘?opher 1st centurj* .x.d. E-390 
Eplcure'nns P-203 

Pplriirti** ( t'n-i-J. n'ru3') (,3-i2— 270 d C ). 
Greek phllo'-opher who thought that 
the chtef good of life i*? pleasure, 
but that true plea.‘?iire come*? from 
the practice of virtue P-203 
Ephlem'fc, a rli‘?ea‘?e widespread for a 
time In a certain region: opposed 
to endemic di^ea^-c, one continually 
prevalent in a region 
control D-101. 103-4 
Eplder*mi«, or rtitirle 
human skin P-192-3 
leaf, picture L-151 

Epirlot'lU, a lidlike structure of 
cartilage that cover.*® the entrance 
to the vvindnlne during the act of 
swallowing P-244, D-91a, dior/rams 
D-91, L-352 

Epigram, from the Greek word.s “on” 
and “to write”; originally applied 
to an inscription on a tomb or mon- 
ument, next used for «?hort pithy 
verse, and now U'-ed al*'o for a con- 
cl*?e pointed saying, a*®; “The great- 
est of fault.*®, I should say. i.s to be 
conscious of none” — Carlyle. 
Epigynotm (t-pi/>’i-»us) fiovvers F-184, 
7 >frfurc F-185 

Ep'llcpsy, a nervous rllsoa*®e charac- 
terized by sudden and recurrent 
attacks of con'*uKton*' and loss of 
consciousness B-2S3 
Epimenidps poet and 

prophet of Greece, born Crete; lived 
Cth or 7th century n.c.; purified 
Athen.s from a pestilence; said to 
have slept 57 year.s and to have 
lived almost 200 years; among 
works attributed to bim are an 
epic poem on Argonautic expedi- 
tion. and a work on purifications 
and sacrifices. 

Epimethpus (cp-f-mt7/ie-i7s), in Greek 
mythology* P-63 

Eplnephclidne (cp-t-Jie-/cZ'i-d^), fam- 
ily of fishes B-77 

Epinepli'rin, or ndrc'nnlin, hormone 
secreted by suprarenal or adrenal 
glands H-426, D-156 
Epiphany (e-pi/'a-iii), festival of 
Christian church (January 6) com- 
memorating showing (Greek cpiph- 
ania) of Christ to the Magi C-294, 
298 

Epiphytes (ep*t-/its), or air plants 
A-111 
ferns F-53 

Epirus (e-pi‘r»s), ancient district of 
n. Greece on Ionian Sea, maps 
G-197. iI-7 
under Pyrrhus P-448 
Epis'copiil churcJi E-356. See also ia 
Index Protestant Epi*-copaI church 
Episcopal miter sliell. See trt Index 
Bi*?hop*s miter shell 


Key; cdpe, dt, far, fast- whpt, ffill; me, yet, fern, th^re; ice, bit; row, won, for, nJt, dp; cure, but, rj/de, fttll, bum; out; 
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Larsa, Xur-Adab. which aided his^- 
torlcal identiHcation of city: M*174, 
map B-G 

Erie (e'ri), Indian tribe that formerly 
lived in New York. Pennsylvania, 
and Ohio; in war with the Iroquois, 
1654-56, most Of those not killed 
were adopted and absorbed by tho 
Six Nations and the remainder dis- 
persed: map 1-106/, tahJc 1-107 
Erie, Pa,, lake port in extreme 
n.w.; pop. 130,803; E-392, maps 
P-132, U-253 

Perry builds fleet at P-153 
Erie, Lake, shallowest and stormiest 
of the Groat Lakes E-392, 0-178- 
65, maps G-179, 161 
commerce: Buffalo B-341; Cleveland 
C-346; Detroit D-75; Ohio 0-350; 
Toledo T-145 
fisheries G-184 

height and denth. diarjrain G-179 
size, comparative. See in Index 
Lakes, tabic 

Welland Ship Canal W-SO 
Eric. Lake, battle of, in War of 1812 
P-163, W-13 

Eric Cnnnl. New York State, now In- 
cluded in New York State Barpe 
Canal svstem C-108b, T-172, N-106, 
210-11, maps C-108, N-204-S. Sec 
also in Index Canals, table 
keg used at opening, picture U-377 
locks, pjcfitrc N-20B 
pas-'^enger packet of 1800 ‘s, picture 
C-109 

‘*Erle Trianclp/* section of Pennsyl- 
vania claimed by New York and 
Massachu'^etts P-139 
Erlgena <d-ri£;*t-ud), Johannes Seotu*i 
(8001-S77?), medieval (Irish) 
philosopher and theologian (later 
branded as heretic) ; head, under 
Charles the Bald, of the palace 
school founded by Charlemagne. 
Erlgeron. See in Index Flcabane 
Er»ia, Jordan. Sec in Index Jericho 
Erin (cr'in), or Elrcann, ancient name 
for Ireland, now used poetically 
1-234 

Erinus (t-rl'nus), a perennial plant 
(jETriniiff atpinus) of figv,*ort family, 
native to mountainous regions of 
Europe. Grows 3 to 4 Inches high; 
leaves fiowers 

purple; used in rock gardens, 
Erinyes Greek name of 

the Furies F-316 

Erls (c'rie), In Greek mythologj*. 

goddess of discord T-190 
Eritrea (d-re-tru'u), former Italian 
colony in e. Africa; 89,000 .«q. mi.; 
pop. 1,080,000; hides, mother-of- 
pearl, potash, salt; lost by Italy 
under Paris treaty 19|7; federated 
with Ethiopia September 1952: 
A-50, maps A-46, E-402 
Erivan (cr-e-vdn'), also Erevan, capi- 
tal of Armenian S.S.TI., 110 mi. s. of 
Tifiis (Tbilisi); pop. 255.000; con- 
nected with Tifiis by railway; on 
caravan route Russia to Iran: maps 
K-267, E-417, T-215, picture A-375 
Erlangcr, Jos-epb (born 1S74), physi- 
ologist. born San Francisco, Caljf.; 
co-winner with Herbert Gasser of 
1944 Nobel prize (in medicine) for 
studies of electrical impulses car- 
ried by nerves; taught at Johns 
Hopkins University 1900-1906, 
University of Wisconsin 1906-10, 
Washington University, St. Louis 
1910-46; author of works on nerves. 
Erl-ki'ng. or Erlkonig, in Teutonic 
folklore, the king of the elves who 
was said to haunt the Black Forest 
and prepare mischief for children; 
subject of a poem by Goethe. 
Er'mine. fur-bearing animal of weasel 
family E-392, picture E-392 


Ernr, name of river In Ireland and 
Northern Ireland: also name of two 
lakes connected by the river; 1-231, 
230, map B-325 

Ernes# .Angnsfas (1771-1851). king 
of Hanover, duke of Cumberland, 
5th son of George III of England; 
succeeded to Hanoverian throne 
1837 instead of Queen Victoria 
(males alone being cMgibleL thus 
separating English and Hanoverian 
crowns after personal union of over 
100 years: abolished Hanoverian 
constitution: he was unpopular in 
both countries. 

Ernut. Mnv (born 1891). G‘'rman 
painter, illustrator, and sculptor: 
actix*c in Dadaist movement; In 
Paris after 1922 where he was 
member of surrealist group ; In U. S. 
since 1942. 

Eros («'Vd5). Greek name for Cupid 
C-529-30. A-273 

Eros, an asteroid A-426 

Erosion, the gradual wearing awav of 
land .surfaces E-181-4. 185. G-60, 
pictures t:-2l7, N-96. S-228 
Bad Land'' S-295. jurttir* N-262 
buttes formed by. plrtnre N-293 
canyons C'117: Bryce Canyon N-30, 
color picture N-23; Grand 
Canyon G-X49-51, pictures G-149- 
50 

drought, work of D-164 
falls formed by: Niagara escarpment 
N-230. picture N-231 
farm land, dinoram L-97 
ice. or glacial 1-4. 5. G-115-16: Yo- 
semite Valley V-34la 
Laurentfan Plateau L-137 
mountains E-188-90, M-439 
prevention C-452c-/, G-1G7: contour 
plowing, pi-'turcs K-217, C-452d, 
A-69: forests F-23C. pictures 
C-452b; quack grass, picture Q-1; 
relation to (lood control F-146; 
shelterbclt F-241; Soil Conserva- 
tion Service A-69 

rain and snow B-181, C-462d, picture 
E-181 

sand, an agent of S-227 
sheet erosion C-452d, D-154, E-181 
soil fonnatlon S-227 
soli wastage D-154. B-191, 0-462-^, 
cUart C-452c, picture E-217; con- 
trol C-452C— /, pictures A-59, 
U-317, C-452C, d 

stream erosion K-181, 183, H-155, 
dta.oram^ E-182, 183 
valleys V-435 

volcanic cones modified V-518 
wave.s E-18S-4. pictures n-l84 
w'cathering E-185. picture E-185 
wdnd W-150. C-452d, D-154, S-227: 
shelterbelt F-241 

EUP. See in Index European Ito- 
coverj' Program 

Ersalt (cr-xdts*) materlalH, substi- 
tutes for natural raw* materials, so 
called by the Germans; term applied 
to many synthetic products includ- 
ing foods, fuels, and textiles, 

Erse <«r3> (corruption of word, 
Irish), name given to Scottish 
Highlanders and their language, 
also to Irish Gaelic C-163 

Ersklne, John (1079—1951), author, 
pianist, educator, born New York 
City; taught English literature at 
Amherst College and Columbia Uni- 
versity; at Columbia establiched 
honors course which grew' into 
Great Books program; later director 
JuUUard School of Music; satiric 
novels (‘The Private Life of Helen 
of Troy*, ‘Adam and Eve') ; also 
poetry, essays, literary criticism, 
autobiography, 

Ersklne Coilece, at Due West. S. C.; 
Associate Reformed Presbyterian ; 
founded 1859; arts and sciences, 
theology. 


Eriibciclte. .S'cc In Bornite 

Eriip'tloiis, >oIraiiIn ‘\'-518-20. Sec 
also III Index Volf'anoes 
Ervlne, St. John Greer (born 1883), 
British writer, liom Celfa*?!, Ire- 
land; manager of Abbey Theatre, 
Dublin, 1915; W'roie successful 
plays (‘.Tane Clegg’: 'John Fergu- 
son*: ‘The First Mrs. Fraser’; 
novels ‘The Wayw'ard Man’; 
‘Changing Winds’; biography, ‘Par- 
noir ) ; famed as drama critic. 

Er> mnnthtnu (rr-i-mdu'l/a-«u) boar, 
in Greek mythologj', slain bi* Her- 
rtiicv IT-342 

Erynghim. See in Index Sea holly 
l*T>>klmuTn or blister- 

cre**s, a genus of annual and peren- 
nial plants of the nmstard family, 
native to the north temperate zone. 
Related to wallfiowers and stocks; 
small orange. yelloW', or purple 
fragrant fiowers. coa.< wallflower 
(E. cfipitatum) : fairy* wallflower 
<n. prrofskiannm) 

Erytheia InGrcckmythol- 

ogy Is'and beyond St of Gibraltar, 
home of monster Geryon H-342 
Eryfhrina (tr-i-thri’na), or coral free, 
a genus »»f plants, shrvjbs, and trees 
of the pea family, native to tropics 
All are thorny, with showy red or 
yellow fiowers In clusters; seed*! In 
twisted pf)d.s. eorksnur cor.Tl tree 
(E. cJiHstn-palli). Bucare (l>p'Kt7- 
rd) (B. poeppifftana) grows to 60 
feet, used for shading coffee and 
cacao planting’s. Seeds of some used 
as medicines and poisons; flowers 
cooked and eaten. 

Erythroc.vtcs. See in Index Red cor- 
puscles 

ErTlicrger (Crts'VCrp’Cr). 

(1875-1921), leader of Domocrallc 
CJatholic party in German Reichs- 
tag; socrctarj* of state without 
portfolio 1918; negotiated armistice 
and peace terms World War I; 
finance minister 1910; as.sassinated. 
Err (trt«) Mountains, or Errgeblrgc 
iCrts'rfd-hfr^/in) (Oro Mountains), 
on n.w. border of Czechoslovakia 
G-89, map C-535 

Erzurum (« r-cu-rom'). formerly Erzr- 
rum. ancient cUy in Turkish Ar- 
menia; pop. 54,360; copper and iron 
ware.*?; rapture hv Ru*>'sian*r in 
World War I (Februarj* 1916) 
ended projected Turkish invasion of 
Egypt: maps T-216. A-406 
Esarhaddon (^-Sf7r-/idf/'dn) (died 669 
n.c.), king of Assyria; son of Sen- 
nacherib and father of Assurbani- 
pal; brought Egy'pt under Assyrian 
rule, rebuilt Babylon 
Inscription, picture W-310 
E$>nu (6'sp), son of Isaac and Re- 
bekah and elder t'vvin brother of 
Jacob; hairy hunter who sold his 
birthright to his brother for a mess 
of pottage and was cheated bj' 
Jacob (Gen. xxv, xxvii); J-352 
Esbjerg CtfsD'per), Denmark, seaport 
on w'. coast of Jutland; pop. 48,205; 
submarine cable connects witli Ca- 
lais: maps D-71, E-424 
exports D-68 

Escalante. Sllrcstre V^lcz Jo, 18 th- 
century Spanish Franciscan mis- 
sionary and explorer; dispatched 
(1775) by governor of New Mexico 
to investigate Moqui (Hopi) tribes; 
traveled from Zuni to Grand 
Canyon; next year undertook to 
survey route between Santa Fe and 
Monterey, Calif.; went n.w, to Utah 
Lake, thence 200 mi. w. across 
desert; winter forced return by 
way of Zufii; his diary and reports 
valued by historians 
explorations U-409, map U-37S 
Es'calnfor, moving stairw'ay E-329, 
picture B-329 


‘ErnanV icr-n(Vnc), opera by Verdi 
V-450. See also in Index ‘Hernani’ 


Key: cdpe, dt, far, fast, wh^it, ffiU; me, fern, there; Ice, bit; row, won, for, ndt, dp; cure, but, n/de, fyll, bdrn; out; 
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ESTER 

fon*.© of Este (147C— 1534), diike of 
Ferram, husband of Lucretia Bor- 
gia. was patron of Ta.*5S0. 

Ester, one of a large group of liquid 
and solid compounds formed by re- 
action of an acid and an alcohol 
with elimination of water: for 
exampie, acetic acid {CH=COOH) 
plus methyl alcohol (CH-OH) 
gives the ester, methyl acetate 
(CHsCO-'CHa) plus water (HtO). 
Jlost oils, fats, and naxes arc 
c'^ters; so are many plastics, such 
as cellulo'^e acetate: 0-424c 
formula, diagram 0-4246 
nsfer Abad, Iran. iu hrdex 

Astcrabad 
r.«;tor gums P-41 

E<jterliazy {.ist’(r-liu-zC). a noble 
Hungarian family of ancient origin, 
members of nhlch have held 
prominent places in Hungarian his- 
tory dorni to recent time«. I’rineo 
XlcJiolas Esferha?y (17C5— 1633). 
patron of the art®, friend of Haydn, 
refu'^ed Xapoleon’s offer of crown 
of Hungarj* 

Li« 2 t and H-2G6 

Est€«. Eleatior (born lOOG), \vriter of 
children’s book«=, bom Wc^t Haven 
Conn.; became children’^ lliirarlan 
at the New Haven Free Lihrarj* and 
later at the New York Public Li- 
brary. Her books for children* ‘The 
^Ioffat«’ (with a setting similar to 
the author’s birthplace) ; 'The 
Middle Moffat’; ’Rufus M’: ‘The 
Ilundred Dresses’: ‘Ginger Pye*. 
winner of Newberj* medal 1952. 
Estes Park. In Colorado N-386, 

C-402, 409 

Esther (f.s'ftr), heroine of the Old 
Testament book of this name 
E-3S9-400 

Esthetics, or aesthetics 

branch of philoconhy that deal« with 
the beautiful P-904 
Esfhonla. .*?cc fn Index Estonia 
Esdenne (d-fc-j/cn*), or Etienne (in 
T.Atin Stophanns), ITenrI (died 
1520), French printer, founder of 
the family which was supreme In 
printing for three generations; 
after his death hi« foreman. Simon 
de Colines, married his widow and 
continued the biisinc.ss. 

Estienne, ITenri (1531—98), French 
author, editor, and printer, son of 
Robert; comnlled great Greek 
thesaurus, still used; \\Tote *An 
Apologj' for Herodotus', bitter 
satire on contemporars* life; his 
writings important in standardizing 
literary French. 

Estienne, Robert (1503—59), French 
printer and .scholar, son of the first 
Henri; noted for editions of Greek 
classics, and for magnificent Greek 
New Testaments (lolfi in iGmo. 
1550 in folio) which remained the 
accepted text for three centurie®. 
Estlgnrribia (cs-fc-^ar-rc'6j/d), tlose 
Ft'liv (188^—1940), general and 
statesman, born Camguatay, Para- 
guay: leader and hero of the Chaco 
War: minister to U. S. ID.^S-HD; 
president of Paraguay 1939-40; 
self-proclaimed dictator 1940; killed 
in airplane crash. 

Estiio (cs-tc'lo), type of ballad -sung 
by gauchos L-116 

Estivation, or aestivation, summer 
sleep of certain animals, in contrast 
to hibernation or winter sleep H-353 
fish F-107 
insects 1-159-60 
snails and slugs S-204 
Estoiiin (es-fo'af-o) (Estonian Soviet 
Socialist Republic), formerly Es- 
thonia. Russia, on Baltic Pea: area 
17,400 sq. ml,; pop. l.OOO.ono: can. 
Tallinn: E-400, maps R-260, 266, 
E-417 


"White” movement (1910) W-241 
Estonian language E-400 
Eslrcmadura prov- 

ince of Portugal, in which L'sbnn 
lies: 20G2 sq. mi. pop. 1.395.0C7; 
P-378 

Eslrrmacliira, region in w.-ccntral 
Spain, about 10.000 sq. mi : chief 
occupations agriculture (livestock. 
oli\cs. grapes, wheat, barley) and 
mining (pho.sphate. lead. iron, zinc, 
tin copper) 

Civil War militia, pittnir S-3226 
rums of Roman theater, picture 
.S-322 

Estron, a type of rayon R-81 
TN'tnnn, the uldeni*d mouth of a 
river where It Joins the sea : may 
l>e caused h\ the current of the 
stream and tidal action or may be 
a submerged ‘*e<iion of .a river \al- 
loy P.-lGC 

Etnh. Eskimo settiement on n w con^-t 
of Greenland known as i»ase ff>r 
.\rctle evp^dition® vtnp N-250 
Etching E-385-8, pictures E-SSS-S. 
Sr* alto in hides Engraving and 
etching 

Etcrn.il City tRoino), whv called 
n-189 

Eternal Llchf, pfacc memorial G-106 
EtoMnn wind W-150 
Etiinne a eolorles*. .and odor- 

Ifvt. ga'^eon*- coinpoiind of h>drogen 
.and < arl>on (C?H<-> forms ethyl 
radic.al in rheinicn! combinations. 
nl^o tn hides Parnfnn series 
formula diagram 0-424a 
‘Ktlian J'ronie*, no\ol by Kditli 
Wharton A-2306 

Etirellmid, or Aellielhnld, king of 
Wessex 

EtJielbert, or Aethelherht. king of 
Kent 560-610. brctwalda or over- 
lord over all the EnglKh of the 
number, and author of the fir.st 
written English law? 

Augustine converts C-114 
Etlicldrcda (.\etlieltltr> th), or .Vw'- 
drey, .«aint, daughter of king of 
East Anglia and wife of king of 
Northumbria; founded religious 
house at Ely. aj). 673: her festival 
became occasion for annual large 
fair at tvhfch cheap, Irifilng objects 
were sold, whence came the word 
"tawdry," a contraction of St. 
Awdro.v; festival in Latin churcii, 
June 2.3, Anglican October 17. 
Etliclfiedn (.cth-eUfitVtld'i , or Aethel- 
n.'ied (died a.d. 9177). eldest 
daughter of Alfred the Great, wife 
of the earl of Mercia. 

Efhelred, or .\eflielred, king of Wes- 
sex and Kent FC,‘»— *171. brollier of 
Alfred the Great A-152 
EthclrctI, or .\etliclred, the Unready, 
king of the English 978— lOlG; 
his marriage with Norman princes® 
Emma opened distinct policy which 
led to the Norman conquest of 
England: E-359, E-264 
Ethelwulf, or -\ctlictw ulf, king of 
Wessex 839-858, father of Alfred 
the Great. 

Ether, in alchemy A-145 
Ether, in cheiiiistrj*, the type of com- 
pound in w'hich two organic rad- 
Ic.als are united by an oxygen atom ; 
formed by the union of tw*o mole- 
cules of an aler»hol with elimination 
of water: E-400, 0-424c 
ancient "element” A-145 
anesthetic A-246; discoverj* L-307J 
overdose, treatment for F-96 
formula, diagram 0-4246 
Etlier, in physics E-400, L-232 
drift experiment M-216, R-98, 99 
Etherege (cHt'cr-i//). Sir George 
(1G357— 91), English dramatist, 
first Important figure in Restora- 


ETHYLENE 

tlon comedy; originated comedy of 
intrigue (‘The Comical Revenge; 
or. Love in a Tub'; ‘She Wou'd. if 
She Cou’d*; ’The Man of Mode; or, 
Sir Fopling Flutter'), 

Ethical culture, a movement Inaugu- 
rated l>y the founding of New York 
Society for Ethical Culture by 
Felix Adler in 1876; tw'o federations 
have been formed, the American 
Ethical Union, organized in 1886, 
composed of ethical societies In 
seven American cities, and the In- 
ternational Ethical Union. organized 
in 1896 Affirming the supremacy 
of moral law and seeking social re- 
forms the vocioties have pioneered 
In progrc®‘'ive education, .settlement 
wmrk housing, etc. 

Ethics E-400, P-203 
Christianity, effects of C-304 
M.nrcu® .\u»*eiliis‘ ‘Meditation®* ^1-94 
mature attitudes M-142f 
.‘joclologj’, relation to S-221 
sport‘-man®hip See ui Index Sports- 

man®hlp 

Ethiopia (t-Hii-d'/>r-a), counirj' oc- 
cupy ing moct of n e projection of 
Africa also known a® Abv®«Inia: 
.350 000 .cq mi : pop 10,079.200: 
cap Addis .\baba* K-401-3, maps 
E-402, A-46, pictures E-401-3 
Ab\‘-*vinta, origin of name A-4 
agriculture E-40J. 402 
anlm.al® baboon, picture Iir-351; 

®!ieep. picture S-136 
ehlidren. picture E-401 
cities E-403 
climate E-401 

rlotliing, pictures E-401, 402, 403 
commerce E-403 
communication E-402-3 
education E-403. pictures E-401, 403 
flag P-136rf, color picture F-134 
government E-401 
history D-403 
mineml.® E-403 
natural features E-401, 403 
people E-402, pictures E-401, 402, 
403: how the people Uve E-402 
products E-403: coffee C-376, 380 
reIation®hlps In continent, mops 
A-4 6-7. 41-2, 39. 5l 
religion E-402, A-49: converted to 
Chrj®tJanIty E-403 
rivers E-403 

.^belter E-402, picture E-402 
transportation E-402-3 
Ethloplon rcplon, one of the six great 
zoogeogranhic.al divisions of the 
world Z-361 

Ethiopic language H-326 
Ethmoid hone, a sievellke bone at the 
base of the skull, behind the root 
of the no®e S-192 
Etiinologir dance D-14c 
Elhnol*ogy, science 'which deal® “with 
the races and classification® of man- 
kind A-264. See also t« Index 
Anthropology' : Archeology: Civili- 
zation; Evolution; Man; Races of 
mankind 

Eth'yl, a chemical radical (C-Hs) de- 
rived from ethane, exi®ting in com- 
binations. 

Ethyl alcohol, Or grain alcohol A-146, 
0-4246 

acetylene a source A-7 
fuel for engines F-314 
solvent for lacquer L-82 
■wood sugars a source, W-187 
Ethyl chloride, a compound of ethyl 
and chlorine (C-HrCl) 
anesthetic A-246 

EthSIene. a gaseous hydrocarbon 
(CcHi) of high fuel value 
anesthetic A-246 
formula, dia£iram 0-4246 
illuminating gas contains G-31 
Efltylene glycol, thick, sweet, color- 
Je®c linuid. the ‘•tmole®t tyne of 
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EUREKA 


EUSEBIUS 


T\’Ood region; pop. 23.05S; Juinber 
(large redwood mills), woolen 
good^^. foundry products, dairy 
products: maps C-34, U-252 
Eureka (GreeU for "I have found it*’), 
expression used by Archimedes 
A-303 

Eureka Springs, ArK’., health resort 
in n.w. in Ozark Mts.. pop. 
medicinal springs; A-360, 0-440, 
map A-366 

Euripides ( tl-rip'i-dtr) (480-406 
B.C.), ancient Greek tragic drama- 
tist G-210-11. D-130, 131 
Enroc'Iydon, storm wind of Mediter- 
ranean, fmm n.c. (Acts xxvll. 14). 
Ewro'im, in Greek mythology, daugh- 
ter of a Phoenician king and Mster 
of Cadmus; carried off tn Crete by 
Zeus, who had .ns'^umed form of a 
while bull: C-13, picture M-475 
En'rope, next to Australia the smallest 
continent; 3,ooo,ooo sq. ml.: pop, 
547,000.000: E-413-49, maps E-416- 
17, 419-20, 424-5, pirturcs E-415, 
418, 421-2, 4291/. 430. 434, 436, 438- 
46, Hrfcrcnrc'Outlinc E-447. See 
also in Index nanie^ of separate 
countries 

agriculture E-429l>, c, 430, 431: frost- 
free season for growing crops, mop 
E-429; land use, graphs A-71, map 
A-71 

area compared with that of other 
continents. Sec i« Index Conti- 
nents. tahir 
bibliography E-448L— 9 
canals C-108a-& 

climate E-422, 429. 429r. 430. C-351. 
EeJercncc^Outline E-447: effect of 
ocean currents C-349; growing 
sen son, man E-429; G«Uf Stream 
affects G-2285; rainfall R-71. 
map:< E-420, R-71 

coast line and harbor.^ E-414, 
map E-416-17, Rcfercncc^OntUnc 
E-447X effect of natural harbors 
H-262 

commerce 1-192, 193: Danube River 
D-16; “World War I, aftereffects 
T-166 

depths, map E-419 
deserts, maps E-419-20 
elevation, map E-419 
emigration to U. S, 1-45-7, c7iarf 
t;-311 

e.xtent E-413: compared with other 
countries, chart U-246 
fisheries E-4291/, c 
forests F-237, 239a, E-429c, 43o, 
map E-420: Germany G-93, 
B-203-4. picture G-90; Norwav 
X-202, 304a ; Russia R-277. C-166 
geologj- E-431-2: land connection 
with Africa S-311; Great Britain 
E-422; Ice Age 1-4-7; mountains, 
origin G-59 
illiteracy P-374 

industries E-4291/, c, d, 430, 43l; 

Industrial Revolution 1-134, E-433 
lakes, 7{sf E-413, map E-419. Sec 
also in Index names of lakes 
languages E-429o, L-9B, chart E-428 
minerals E-414, 429c, d, 431, C-127, 
map E-429d 
chalk C-182 

England E-354: chalk, picture 
M-265; tin T-137. 138 
France F-263 
Germany H-280, G-93 
Russia R-277, 280: Caucasus Moun- 
tains C~156; petroleum R-277 
280, P-169, 178; Ural Mountains 
U-405 

tnountains E-i22-2, list E-413, map 
E-419, Reference-Outline E-447 
name, origin of E-413 
nations of Europe, Reference-Outline 
E-448 

natural features E-41S-14, 421-2, 
429d, c. 430, 431. maps E-4lg, 
G-169, Refprencc-OutJine E-447 


nortlicrnniost point.**, picture X-3045. 

Sec also in Index Nordkapp 
origin of name C-J3 
people E-429a, 431—2, R-23, chart 
E-428, picture U-2X. Rcfrrcncc- 
OutUnc E-447: characteristics 
E-429rt 

population P-373, map P-371 
compared with other countries, 
chart U-246 

density n-429a: compared with 
other countries, chart P-246 
pronortion of men and women 
P-373 

regions E-429b-31. Reference-Out- 
line E-447 

religions R-101. E-420n. chart n-428 
rivers E-414, 421, list E-413. map 
E-419, /?c/cmirr-OMf 7i«r E-447 
lran.‘'r>ortatlon E-421. Reference- 
OnUbic E-448 
vegetation man E-420 
water power E-414, table W-fiO 
Europe, hNtorj E-431-9, chart 11-361- 
8, graph E-438. jurtures E-434, 43G, 
Rrferrnce-Outhnr E-448-448h. See 
also (m Index chief topics below and 
separate countries by name 
pre/if«r{oric period 6O-70r 

Stone Age S-401-2, picture S-401 
early civilization 
Aegean A-27— 9 

Asiatic culture. Influence A-404 
Greek G-19R 

Roman R-180-B, man R-182, pic- 
tures R. 180-1. 183. 185, 187-8: in 
Britain E-357-8, S-64; In Gaul 
F-268 

Celtic C-I63 

Middle Ages M-236-40. map M-237, 
pictures M-236-8;i. Reference-Out- 
line ^^.238h-9 
Byzantine Empire B-373-4 
barbarian migrations E-431-2: 
Goths G-143: Ilun*: H-45i: Mag- 
yars 11-448: VandaN V-437-8 
Moslem Invasion checked C-196 
invasion of Xcrthnicn X-294. E-432 
Chnriemagne’.s Empire C-186-8 
Holy Roman Empire 11-408-9 
feudal sy.stem F-CO-2: serfdom 
S-196-7 

crusades C-519-22, picfwrcs C-D20-1 
guilds G-228 
rise of cities C-324 
medieval commerce S-339; fairs 
F-11-12; Hanseatic League 
H-260-1 

Inventions: compass C-427; gun- 
powder G-232; printing P-4l4ri 
Hundred Years* “War H-445-7, pic- 
tures H-445, 447 
Black Death 13-203 
fall of Con^tanVnnv^e (1453) 1-258 
Renai«=sance R-103-9. pictures 
R-105-6, Reference-Outline R-108 
HaosOurg empire at height C-189-90 
Reformation R-91-3, L-352-3, pic- 
tures R-91-2 

Thirty Tears’ War T-118-19. pic- 
tures T-H8-19 

Mar of the Spanish Succession A-497 
of the Austrian Succession 
A-497-8 


seven years’ war S-107-8. A-498 
partition of Poland P-343-4 
Industrial Revolution 1-134, E-433 
French Revolution and Xapoieor 
F-291— 5, N-6— ll, piefures F-291-2 
294 


col^ninl expansion in inth century 
C-390: Africa A-50, Asia A-419 
revolutions of 1848 E-433: Austrian 
empire A-498; France L-321: Ger- 
many G-97 

Austro-Hans^rian empire formed 
A-498 

unification of Italy 1-272-3, C-158 
German E'^nfre, formation of 
G-97, B-197-8 

Hague Peace Conference H-242 
Balkan wars and ‘'Eastern Ques- 
tion" B-24. 26, T-220a 


World “tVar I W-215-39, maps 
W-217. 222, 224, pictures W-215, 
219, 221, 223, 225-7, 229, 231-9, 
241—4. Sec also in Index World 
War I 

League of Xations formed L-142 
territorial changes after World 
War I n-434-5 

International relation.*? W-243— 4 
cJiclntor.^hip** D-88-9, E-435-6 
World War II W-245— 301, maps 
W-256, 265. 268, pictures W-245, 
247-8. 250-2, 254-5, 259, 261, 263, 
270-3, 276-94, 298-301. color pic- 
tures W-274-5, tables “W-266, 
295-6. See also in Index World 
War II 

territorial changes after World 
War n E-437 
postwar problems E-436-7 
Euronean Recovery Program 1-197, 
T-200. T-166, C-427 
Lurnpeiin nldrr A-147 
Eiironran bison, or aurochs. Sec in 
Index Auroeh 

European bittersweet, or nightshade 
P-338, B-201, picture p.339 
European M.ark rnrrnnt P-.'jSO 
European carp. Scc in Index Carp 
European Coal iintl Steel CommunltT# 
In Europe F-274a, E-439 
European rorn lm»-e-. an insect pest 
1-163, pictured I-1C2 
control methods I-IGD, G-17 
Ibiropean erjine C-507 
European I)efen**e Community (EDO. 
organization for purpo.^e of form- 
ing and training a unified Euro- 
pean army; treaty signed May 27. 
19.52: failed to be ratified; replaced 
by We*-tern Europ'^an Union May 5, 
195.>: E-438-9. F'274a 
European elk M-391 
European Imre R-18. 19 
European mink M-275 
European partridge Q-1, 2 
Enropean PnymentM Union (EPU) 
r-235 

European perch. Scc iiPlndca: Tellow- 
belly 

European rabbit R-IG 
nienaco in Australia A-480, R-16 
scientific name R-19 
Euronean Re'-oierv Program (ERP) 
1-197, T-200, T-166, C-427 
Rus'^ia’s resistance to n-292a 
Eiiro’plum. a cbomlcal element, tables 
P-151. C-214 

Eurii<« iiVriis), In Greek inythologj*, 
tlm en.**t wind A-29 

Eurjdlee (u-rFd'j-st ), in Greek my- 
thology. wife of Orj’heii.s; killed by 
serpent's bile, rescued from the 
underworld by Orpheus, but lost 
again : 0-42C 

**ub^ect of first oncra 0-388 
EuryloehiiK (u-rird-/;ils). in Greek 
inythologj’, kinsman and companion 
of Odysseus; from him Odysseu** 
learned what had happened to his 
men In Circe’s palace: C-S09 
Euryptcrlds (il-rip'ttr-ldz), a class 
of e.xtlnct arthropods, related to the 
scorpions; called also sea scorpions; 
abundant during the Silurian pe- 
riod: G-59, picture G-52 
Enrystheus (u-rjs't/K'-i/ps), in Greek 
mytbologj*. a king who was Hercu- 


les* cousin H-342 

iuryfhmlcH (u-rifh'mi/.vt), term given 
to use of graceful and harmonious 
gesture and bodily movement as a 
means of artistic expression 
Dalcroze system D-14/-7: 

:nsi1cn (uc'dui), Laurence (1688- 
1730). English poet chtefiy remem- 
bered for Alexander Pope’s satir- 
ical allusions to him; poet laureate 
1718-30. , , - ^ 

^nseblns Hieronymus. See iu Inacx 
Jerome, Saint 
luseblDs (il-se’bl-us) of 
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EVERETT 


EXETER 


nor oC Massacliusott? 183G— 10; 
minister to England 1841-45; presi- 
dent of Harvard 1810-49; secretary 
of state 1852-53; U. S. senator 
1853-54; a classic example of “the 
scholar in politics/’ 

E\erett. manufacturing city 3 

mi. n. of Boston; pop. 45,982; chem- 
icals, oils, iron and steel products, 
coal-tar products, leather good*': 
gas and cohe works : map, inset 
M-132 

Exerett. AYash . port on Puget Sound 
25 mi. n. of Seattle In rich agricul- 
tural. timber, and mining district; 
pop. 33.8 to ; lumber and pulp and 
paper mills. Iron and steel plants: 
11107^5 '\V-44, U-252 
Everett Turnpike, in New Hampshire 
X-144 

Everglade kite Iv-52, H-293 
Everglades, a swampy tract in .*5 
Florida E-450, F-163-4, viavs 

F-151, 159, U-277, picture F-164 
Everg’ndes National Park, in Florida 
N-33, F-163-4, Tiiaps F-159, X-18, 
picture F-164 

Everglade .‘^tate, popular name for 
Florida. 

Evergreen E-450. Sec also in Inrlcx 
Ponifers 

Christmas tree custom C-294— 294a 
kinds: cedar C-158-9; citron C-322; 
cv press C-534, picture C-534; fir 
F-72, ju'cfurc F-72; hemlock 
H-332; juniper J-364— 5; laurel 
E-137, picture E-137; pine P-257- 
9, pictures P-257-8; spruce S-358- 
9, picture S-358; wintergreen 
Y’-15B; j'ew Y-339-40, picture 
Y-340 

regrowth after forett fire E-214 
transplanting G-14 
Evergreen Illghnay, in Washington 
C-415a 

Evergreen l*ark. 111. village 12 ml. 
s.w. of Chicago; pop. 10,501: 
inset I-3C 

Eve*'greea ^tate, popular name for 
Washington. 

Everlasting fiouer, common name of 
several plants, e'^pocially species of 
hellchryssum. or immortelle gom- 
phrena. and ,’*ca lavender 1-49 
Everlasting Eeagne, or Perpetual 
Eeague. 5Jwis«>' S-482, T-56 
“Ever vlctorloim nrni>“ G-141 
“Evcr.v iiirli a king** Iv-46 
•Ever? man*, morality play D-132 
'Every 5Ian In Humor', comedy 

by Ben Jon&on J-36S 
Evesham (tr'skdm). England, mar- 
ket town in Worcc'-tr-r^hir#* on 
Avon Biver in valley of Evesham; 
pop. 12,0GG; ^ite of battle of Eve- 
sham: mfi[> B-325 
Eve«5liani, battle of ^1-379 
Evidence, in law. See in Judex Law, 
taVie of legal terms 
Evil eye, belief in M-36 
Evil spirits, belief in M-33, 34, 36, 
W-179-80 

Evipal (hexobarbital), an anesthetic 
A-246 

Evointlon E-450-3. See also in Index 
Adaptation; Animals, prehistoric; 
Heredity; Protective coloration 
air-breathing vertebrates G-59 
algae A-152-4, color pictures A-153 
apes in relation to A-271~2 
birds B-156-7, F-108: feet, pictures 
B-175; nest building B-171-2, jtic~ 
hires B-173 

Darwin’s theory D-19-20, E-452 
earth E-177— 8, P-285: geologic 

history G-49— 60 

effect of: hiologj' B-151; zoologj’ 
Z-361 

evidence E-451— 2 
fish F-107-8 

horse H-428i, pictures H-428i, 
P-406d: foot and hoof H-428i, 
E-451, F-224, H-255 
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Huxley supports theory 11-453 

hybridization E-452 

in.sccts I-ICO: beetle E-451 

isolation E-452 

land life, origin G-59 

mammals E-451-2; marsupials K-2 

modification E-452 

mutation E-452— 3 

natural selection E-452, D-19-20 

origin of theory D-19 

penguin P-120 

plants from algae A-154 

reptiles R-llO-ll, E-451, F-108 

reversion to type goldfish G-135; 

pigeons P-254 
solar system P-285 
Spencer’s thcorv S-337 
spontaneous generation B-lSl 
struggle for existence D-lD-20: In- 
sects 1-152 

survival of the fitte.*-! E-452 
transitional forms D-163 
variation E-452 
W.'illnce’s thcorv D-20 
whales W-1 11-12, E-451-2 
E\Qlullefitir> SoclnlUm S-216 
Eduard Bernstein S-216 
Falilan Socktv S-217 
Labor parly England S-218 
Evroia (t'li/a) also Kuboca (t7-bt“<J), 
or Negropoute (n«t-f7rd-ji6n*fd). 
largest island In Greek arciiiptlngo. 
in Aegean Sea. 90 ml k>ng I to 30 
ml wide- pop about ciiief 

town Khalkl*?' inlneraK oil. wine, 
farm products maps G-189, 197, 
A-27. n-417 

Erxoiii* (rt-dcd'iit*). «oIdJeT‘' in royal 
Greek army, fiom mountain regions 
uniform picture G-192 
Euald {d'frt/O. Georg Hclnrlcli Au- 
gu«*t von n«03-75). German orien- 
talist and theologian. i>rofc'-*'or at 
I’nivcrsity of GeUtlngen 3827-37; 
removed for political reasons; pro- 
fessor at Tubingen 1838- again 
at Gbttingen 18J8-CT: wrote many 
Important works on languages and 
the Bible {’History of IsraoD. 
Euald. .TolinnucH (1743-81), Den- 
mark's greatest lyric poet, fir'-t 
uved hi imaginative writing the 
ancient bi^lorj* and mytliolog>' of 
Scandinavia; found Danish lit- 
erature ornate and lacking in vigor, 
gave it liveliness of stylo and fre*'h- 
ncss of form; Ttolf Krage’. first 
original Dani.‘*h tragedy; *Balder's 
Deatli*. a heroic opera; 'The Fish- 
ers’. which contains the Danish na- 
tional song, a lyrical drama. 

Ev\e (I'e), a female sheep S-136 
Eu'ell. iCIrhiird Stoddert <1817-72), 
Confederate general, second In 
command to Stonewall Jackson 
in the Shenandoah Valley cam- 
paign. and after Jackson’s death 
promoted to lieutenant general and 
to command 2d Corps; lost leg at 
2d battle of Bull Run; led advance 
of Lee's army Into Pennsvivania; 
fought de«i»erately at Gettysburg; 
With Lee through the Wilderness 
and Petersburg campaigns 
Getty.«bnrg G-105, 106 
Evsirtg. Sir {.5nnvcv> .Mfrcd (1855- 
1935). Scottish physicist; authority 
in fields of magnetism and thermo- 
dynamics; Invented Instruments for 
magnetic testing; famous for de- 
ciphering enemy coded radiograms 
during World War I. 

Euiiig, Juliana lloratia Orr (1841- 
85), English writer of books for 
children; simple in stvie. wholesome 
quiet humor; 'The Story of a Short 
Life* and 'Jackanapes' are most 
popular. Many of her books are 
illustrated bj* ICate Greenaway and 
Randolph Caldecott. 

Ewing, Thomas (1769-1871), lawyer 
and statesman, bom Ohio County, 
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Va.; .several time*' U.S. senator 
from Ohio, secretary of treasury 
under W. H. Harrison; first .‘'ecre- 
tar> of interior 1819-50; strenu- 
ously opposed Compromise of 1650; 
Gen. William 'T. Sherman was his 
son-in-law. 

Exact location G-42, map G-42 
Exncnin (< /.•*.vd“l;dni), a biennial plant 
(Kxacum affine) of the gentian 
family, native to Socotra. Grows 
to 2 feet, branching from base; 
le.aves one inch long; flowers liny, 
blue witli yellow stamens, star- 
shaped. fragrant, clustered at ends 
of branches 

Exnggcra'tlon, in rhetoric F-65 
Evnrchnlc of Knvpniia. Sec in Judex 
Ravenna, Exarchate of 
Evcalibnr (t/;s-/.dri-^i<r). or Ehcall- 
biir. King Arthur’.s •'Word A-393 
Ex rntlicclni. .S’rc in Jndrx Cathedra 
ExcnvallnK- machinery. Sec tit Index 
Dredge 

Excavation*.. See in Index Archeology 
Excell. IkUvin Othello (1851-1921), 
song composer, born Uniontown. 
Ohio, gospel singer in evangelical 
work, began publj.'-hing church and 
Sunday .school mu^ic book*; 1881. 
ExeeUlor, famous diamond D-Bl 
ExccNior, I..atin for “still higher’’; 
motto of .‘•tate of Xew York; title 
of poem by Longfellow. 

Excelsior Springs, Mo., city 25 mi. 
n c of Kan«'as City: health and v*a- 
cation ro.'^ort: medicinal springs; 
poj) .58&8: nio;i, ^(-319 

Exrliangc, bank, on chocks B-50 
Exibange. commodity E-227-8 
E.xrhiingc, forelgti. Scc in Inde^ For- 
eign c.xchnngc . . 

Exchange, produce. Sec in Index 
Board of Trade 
Exchange, slock S-398b 
functions In busincs® U-226 
Exchange, telephone T-41— 4 
Exchequer {,Ck$*chCVCr), Chancellor 
of the, in Great Britain the actual 
head of the Trea.*^ury and the official 
charged with the preparation of 
the budget; he must be a member 
of the House of Common^ and holds 
a portfolio in the cabinet. 
Exclieqiier, Court of, a division of tlie 
English court system C-500-1 
Excheeiiier Court. Canada C-92 
Excise (D.-sii'), or Internal revenue 
tax T-24b 

Bureau of Internal Rev'cnue collects 
E-SGO 

defined by Dr. Johnson J-361 
Exciting current, of generator E-291 
Exclamation point, use of S-101, P-438 
Exclamatory sentence S-101 
Exrnmmunlm'tlon, the exclusion of an 
offender from membership and com- 
munion in the church C-302 
Excretions, waste materials of the 
body B-146, L-224 
Execu'tion, method'' of P-415 
Exec’ntive, state (governor) S-385 
Executive denarlments. In I"’ S. govern- 
ment U-358-67. list U-359 
Executive Mansion, U.S. Scc hi Jiulca: 

Wliito Hou«o ^ 

Executive Office, of president of U. S. 

U-358, list U-359 
Excc'utor, of a will W-134 
Exegesis. (iks-C-Oe'sls) , the exposition 
or interpretation of a litcrarj' work, 
especially of the Bible. 

Exemption, in Income tax T-24a 
Exercise, pliysical. Scc in Index Ath- 
letics; Phj'siclal education; Sports 
Ex'eter, England, old tow'ii on River 
Exe, 10 mi. from English Channel; 
pop. 75,479; 12th-centurv’ cathedral; 
Exeter College; once center of Brit- 
ish resistance to Anglo-Saxon m- 
x'aders: map B-325 
catliedral, picture E-352 
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^EYRE 

/ lS4C-'53; later governor Of Jamaica; 
author of a book on his tra\els. 

Kjre, Lake, a shallow salt lake in 
South Australia; area about 3700 
sq. ml.: di'^covered l‘?40 by Edward 
John EjTe; normally dry. but In 
1050 heavy rainfall filled It: 


A-470, maps A-488, 478 
Ereklel (Hebrew, "God 

\\I11 Ftrengrlhen"), one of the ma- 
jor Hebrew prophet** (author of 
2Gth book of Old Testament), uho 
was carried prisoner to Babylonia 
In S07 B.C.; he flourished about 


EZRA 

502-370 KC.: P-llB, picfiirc P-419 
Ei'rn, "the Scribe,” Ilebrew priest 
and reformer (booit-s of Ezra and 
Nehemiah) : 'em to Palestine in 158 
n c. bj- Artaxerxes to investisate 
condition of Jews; brought back 
observance of Mosaic law: J-353 
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